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EXECUTIVE SUMMARY 
The Hazardous Waste Research and Information Center (HWRIC) was 
established in July 1984 by the Illinois Department of Energy and 
Natural Resources (ENR). Its mission is to provide services to 
industry, government, and the public in areas related to hazard~ 
ous waste generation and management. A detailed program of 
research, information, and technical assistance has been designed 
by the HWRIC, along with a suitable management structure to 
implement this program. 
In December of 1984, HWRIC retained Environmental Resources 
Management, Inc. (the consultant) to conduct a statewide hazard­
ous waste generation study for the state. This report details 
the results of six separate tasks: 
Task 1 - Identification and catalog of individual 
hazardous waste streams generated in Illinois 
and regulated under RCRA 
Task 2 - Identification and catalog of individual 
hazardous waste streams generated in Illinois 
but exempt from RCRA 
Task 3 - Assembly of detailed information on the 
physical and chemical characteristics of 
individual hazardous waste streams 
Task 4 - Assembly of detailed information on industrial 
processes generating individual hazardous 
waste streams 
Task 5 - Development of waste generation factors for 
projecting waste quantities by region based on 
economic activity 
Task 6 - Assessment of the relative hazards of differ­
ent wastes 
The major products are a set of current, expanded data bases on 
hazardous waste generation and management in Illinois. 
To assist in the completion of this study, the consultant 
selected WAPORA, Inc. as a subcontractor to carry out Tasks 2 and 
6. 
i 
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This study is an important component of the problem assessment 
research conducted by HWRIC during fiscal year 1985. 
S?urces of Data and Background Information 
To accomplish this work, the consultant used the following 
information: 
Computerized data from the Illinois EPA on 
hazardous wastes and other special wastes 
Illinois EPA files on wastewaters and industrial 
air emissions 
Data from Metropolitan Sanitary Districts 
Report prepared for the Illinois ENR by Franklin 
Associates and the Midwest Research Institute 
entitled "Detailed Characterization of Hazardous 
Waste streams" 
The RCRA Risk-Cost Analysis Model prepared by ICF 
Incorporated for the U.S. EPA 
The technical background document to support 
rulemaking on reportable quantities for release of 
hazardous substances, pursuant to CERCLA Section 
102 
The consultant also interviewed several large volume generators 
of RCRA wastes in Illinois. 
QataOrganization 
Illinois EPA's computerized data were processed on an IBM­
compatible mainframe computer to make work files suitable to 
business microcomputers. Work files were created for use on 
dBase, the data processing software installed on the consultant's 
computers. Each work file contained specified contents of moTe 
limited range in an easily manipulated structure. These work 
files were then analyzed on the computers during all tasks of the 
stu d y, inc Iud i n g the cat a log 0 f was t est ream s 9 e n era ted in 
Illinois and regulated under RCRA. 
ii 
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Specific information on air permits and pretreatment program 
permits was supplied directly in hard copy from the administering 
divisions. This information was used to identify and catalog 
additional hazardous waste streams generated in Illinois but 
exempt from RCRA. 
Catalo~ of RCRA Hazardous Waste 
Using Illinois EPA data, the catalog of RCRA hazardous waste~as 
created to contain information on waste types generated by each 
generator in Illinois in 1982 and 1983, quantity in gallons, 
known treatment or disposal methods on site and off site, density 
factors, and physical form. The catalog was designed for access 
with generator's identification specified for anyone of the 
above pieces of information. Many existing data discrepancies 
were made apparent during the catalog's creation but these remain 
unresolved. This catalog provides good preliminary information 
for use and planning of further data analysis by HWRIC. This 
task produced Appendix A in three volumes which cataloged the 
generation and management of RCRA hazardous wastes as reported by 
generators in Illinois. 
Catalog of Exempt Wastes 
The catalog of wastes exempt from RCRA includes details on 
special industrial process waste and pollution control wastes, 
hazardous wastewater constituents and hazardous air pollutants. 
Data from Illinois EPA files on special wastes, on POTW pretreat­
ment programs, and on air pollution control were consulted in 
this analysis. The catalog, organized by generator identifica­
tion number, is limited to waste streams generated in Illinois in 
quantities of 1,000 gallons or more each year. 
A five-digit waste classification system for these exempt waste 
streams was developed to provide four types of information: 
source of waste, phase/physical state, chemical class, and 
special hazards or problems. The catalog also includes, where 
possible, information on the reason for exemption. 
Though many data gaps exist here, particularly regarding on site 
management of exempt waste and use of data reported in different 
years, this task produced Appendix B in two volumes: Volume 1 
based on RCRA-exempt/special waste files and Volume 2 based on 
pretreatment files. 
iii 
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Characterization of Wastes 
This task resulted in the compilation of information on the 
characteristics of several waste streams generated in Illinois. 
Two volumes were produced: Appendix C <Volume 1) details waste 
characteristic information available from disposal permit 
applications; Appendix C <Volume 2) details waste characteristic 
information from the consultant's survey of selected generators. 
This work was restricted to generators of the 25 highest volume 
RCRA hazardous wastes generated in Illinois. Physical and 
chemical characteristics along with hazardous constituents were 
sought and are reported where available. 
A complete characterization of wastes based only on the disposal 
permit applications is often difficult. Generator interviews 
provided additional information which also made clear the need to 
update the existing data more frequently. 
!aste Generating Processes 
This task resulted in the compilation of information on indus­
trial processes which are responsible for generation of hazardous 
wastes in Illinois. Information was obtained on current pro­
cesses and on the industries' plans for future changes in the 
generation or management of these wastes. This work was combined 
with the task on characterization of wastes. Therefore, the task 
was restricted to the largest generators of the 25 highest volume 
RCRA hazardous wastes generated in Illinois. 
The products of this task are in Appendix D in two volumes: 
Volume 1 contains sparse information obtained from disposal 
permit applications and Volume 2 contains details of the genera­
tor survey of industrial processes. Detailed process information 
is not yet available for several waste streams. 
Waste
.. 
Generation Factors 
This task involved a search for factors which could enable the 
prediction of waste generation. The indicator which was selected 
for this investigation was the number of employees in the 
generating industries. A statistical analysis was carried out to 
evaluate the correlation between waste generation and the number 
of employees for different industrial categories and waste types. 
Categorization of industries was based on the Standard Industrial 
Classification (SIC) codes. This analysis was also limited to 
the 25 highest volume RCRA hazardous wastes generated in Illi­
nois. A poor correlation was observed, but the industrial 
iv 
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categories developed in this task may prove useful for other 
potential predictor variables. The details of the statistical 
analysis are given in Appendix E. 
Relative Hazards Assessment 
This task sought to develop ranking of the 25 highest volume 
waste types in Illinois by their hazards due to potential 
short-term and long-term health effects, environmental persis­
tence, environmental toxicity, ignitability, and reactivity. 
Existing information on hazards compiled by the U.S. EPA in the 
development of the reportable quantity values pursuant to CERCLA, 
the hazardous constituents recognized by EPA in listed waste 
types under RCRA, and Illinois-specific constituent/concentration 
information obtained from disposal permit applications were used 
to rank the selected waste types. Appendix F contains the 
background information which was used to carry out this task. 
Limitati~n of the Study 
This study was largely based on an analysis of regulatory data. 
Though an attempt was made to broaden this data base by conside~­
ing data maintained by several environmental regulatory agencies, 
it should be realized that a complete survey of hazardous waste 
generation was not carried out. For example, small quantity 
generators are not covered by existing regulations. A separate 
study is therefore required to determine the completeness of 
information available from regulatory data. 
Conclusions and Recommendations 
A comprehensive data base on hazardous waste generation and 
management is maintained by Illinois EPA. Substantial informa­
tion is also available on exempt wastes. However, efforts to 
catalog these wastes during the study showed lack of consistency 
of information. Data obtained during other tasks of the study 
represent preliminary information. To develop the catalog of 
RCRA hazardous wastes into an effective tool for future research 
at HWRIC, it is recommended that the data be further normalized 
to resolve major anomalies involving the types and quantities of 
generation as reported in different data sources. A rigorous 
a n a 1 y sis s h 0 U 1d a 1sob e car r i e d 0 U t tor an k was t est ream s 
identified in the catalog by relative hazards. The waste streams 
ranked high by relative hazards should then be considered for 
complete characterization, detailed process information, and 
identification of waste generation factors. 
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SECTION ONE 
BACKGROUND AND INTRODUCTION 
Hazardous Waste Research and Information Center 
< + .... ~ 
The Hazardous Waste Research and Information Center (HWRIC) was 
established in July 1984 by the Illinois Department of Energy and 
Natural Resources (ENR). Its mission is to provide services to 
industry, government, and the public in areas related to hazard­
ous waste generation and management. To achieve this, a detailed 
program of research, information, and technical assistance has 
been designed by the HWRIC staff. The management structure to 
implement this program was assembled by the end of the first year 
(fiscal year 1985). 
During fiscal year 1985, HWRIC's research program involved 
several projects aimed at identifying and quantifying the extent 
of the hazardous waste problem in Illinois. These projects were: 
statewide Hazardous Waste Generation study 
Landfill Inventory 
Regional Ground Water Contamination study 
Optimization of Ground Water Monitoring 
Atmospheric Measurement of Hazardous Constituents 
Underground Injection Study 
Special Waste Categorization 
Members of staff at the following divisions of Illinois ENR have 
participated in these research projects: 
Energy and Environmental Affairs Division (EEA)
 
Illinois State Geological Survey (SGS)
 
Illinois State Water Survey (SWS)
 
Some of the projects have been carried out under contract with 
outside consultants. 
Although future research will continue to characterize and assess 
the hazardous waste problem in the state, additional research 
will focus on industrial processes, pollution prevention, source 
reduction, waste treatment, and remediation. 
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~tate!ide_Hazardous ~aste Cener!tion study 
During December of 1984, HWRIC retained Environmental Resources 
Management, Inc. (ERM) to conduct a statewide hazardous waste 
generation study in Illinois. This study had the following 
objectives, each being considered a separate task of the project: 
Identify and catalog individual hazardous waste 
streams generated in Illinois and regulated under 
RCRA (Task 1) 
Identify and catalog individual hazardous waste 
streams generated in Illinois, but exempt from 
RCRA (Task 2) 
Assemble detailed information on physical and 
chemical characteristics of individual hazardous 
waste streams (Task 3) 
Assemble detailed information on industrial 
processes responsible for generation of individual 
hazardous waste streams (Task 4) 
Develop waste generation factors for projection of 
waste quantities by economic activity or region 
(Task 5) 
Assess the relative hazards of different wastes 
(Task 6) 
These objectives were to be achieved by collecti~ 2nd analyzil~ 
current, Illinois-specific data from regulatory agencies and 
industry. The products expected, therefore, were a set of 
updated and expanded data bases on hazardous waste generation and 
management. 
It was recognized that while this study would fill several data 
gaps, an exhaustive examination of all related issues would be 
difficult within the resources available. To assist in the 
completion of this project on time, ERM selected a subcontractor, 
WAPORA, Inc., to carry out Task 2 (exempt wastes) and Task-6 
(relative hazards). 
Illinois ~egulatory Sxstem 
The Division of Land Pollution Control in the Illinois EPA 
requires the manifest of all special wastes which are managed 
off-site in Illinois. Special wastes as defined in the Illinois 
Environmental Protection Act include both wastes identified to be 
1-2
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hazardous under RCRA and other industrial process and pollution 
control wastes. An authorization of the disposal of special 
wastes is also required. Special waste disposal permit applica­
tions have to be made by the generators. 
Hazardous wastes are reported every year by both generators and 
treatment, storage, and disposal facilities. Generator annual 
reports are completed by those generators who manage hazardous 
wastes off site. Facility annual reports are completed by 
generators who manage hazardous wastes on- site as well as-by 
commercial facilities receiving wastes for treatment, storage, or 
disposal. 
The Division of Water Pollution Control administers the pretreat­
ment programs to separate hazardous constituents from wastewaters 
discharged to publicly-owned treatment works (POTWs) by the 
industries. The Division of Air Pollution Control requires a 
permit for operation of all air emission sources, including 
boilers and furnaces. 
Earlier Studies on Hazardous Waste Generation 
During 1980, the" Industrial Waste Survey" was conducted by GCA 
Corporation/Technology Division for the Illinois Environmental 
Protection Agency (EPA). This was a voluntary response survey to 
assess the generation of residuals among Illinois' industries. 
These data may not, however, adequately represent current prac­
tices. 
Another study of hazardous waste generation was the "Detailed 
Characterization of Liquid Hazardous Waste Streams Generated by 
Illinois Industries", conducted by Franklin Associates and 
Midwest Research Institute for Illinois ENR. Though this study 
was more detailed and recent (1983), it was limited to ten 
hazardous waste streams as well as to the Chicago Metropolitan 
Area. 
Information reported by Illinois generators and facilities during 
1982 was analyzed by the Illinois EPA and pUblished in a summa­
rized document, "Annual Report on Hazardous Waste Generation, 
Treatment, storage, and Disposal" (1984). Besides being limited 
to reported information, the summary does not identify individual 
waste streams. Similar analysis of 1983 reports was carried out 
by Illinois EPA during 1985. 
In comparison with the earlier studies, the statewide hazardous 
waste generation study conducted by ERM for HWRIC involved a more 
detailed analysis of existing information. This analysis 
included: identification of generators by industries, comparison 
1-3
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of different data sources for RCRA hazardous wastes, classifica­
tion of wastes exempt from RCRA, waste characterization and 
process information by waste type and industry, and preliminary 
r.anking of waste types by relative hazards. The findings of this 
study will, in fact, help guide the selection of future research, 
information, and technical assistance programs at HWRIC. 
Prelimina~ StudX ~sessment 
A preliminary assessment of the study was made by ERM during 
January 1985. This assessment involved both an information 
review in comparison with the study objectives and a detailed 
work plan with schedule. 
A report of the preliminary study assessment was submitted by ERM 
to HWRIC for their comments and approval. This report identified 
data sources, methodology, and product for each task of the 
project. Detailed study was started in February 1985 after 
receiving the approval of the work plan from HWRIC. 
Several references are made to the pr.eliminary study assessment 
in the following sections of the report. These references 
describe how the preliminary assessment was either verified or 
revised during the actual study. 
Contents of Study Reeort 
The following sections of the report describe how the Statewide 
Hazardous Waste Generation Study was carried out by ERM for HWRIC 
during the period February through June 1985. 
Section Two identifies the data sources used. This section also 
describes how the data were organized for further analysis during 
the study. 
Sections Three through Eight cover the different tasks of the 
project. Each section contains the following details: 
Results of the task 
Discussion of the results 
Summary of task findings 
Recommendations based on findings 
Section Nine summarizes the major conclusions and recommendations 
of the study as a whole e 
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The appendices are reserved for the specific products resulting 
from the different tasks. These products are: 
Catalog of RCRA Hazardous Wastes (rask 1/Appendix 
A) 
Catalog of Exempt Wastes (rask 2/Appendix B) 
Detailed Information on Waste streams (Task 
3/Appendix C) 
Detailed Information on Industrial Processes (rask 
4/Appendix D)
 
Correlation Between Waste Generation and Number of
 
Employees in the Generating Industries (Task 
5/Appendix E) 
Background Information for Relative Hazards 
Assessment (Task 6/Appendix r) 
1-5
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SECTION TWO 
DATA SOURCES AND ORGANIZATION 
This section describes in detail the different types of data 
collected and analyzed during the study. Very often, the sa~~ 
data were used for more than one task of the project. Tfiis 
section documents how data were collected from different sources 
and organized prior to their intensive use during the study. 
Illinois EPA Data 
The following divisions in the Illinois Environmental Protection 
Agency (Illinois EPA) were considered as data sources in this 
study: 
Division of Land Pollution Control
 
Division of Air Pollution Control
 
Division of Water Pollution Control
 
Division of Land Pollution Control 
.... ri ~ 
The preliminary study assessment showed that the comprehensive, 
computerized regulatory data managed by the Compliance Monitoring 
Section in the Division of Land Pollution Control was a valuable 
source of information on the quantities, types, and management 
methods for special wastes which are generated, treated, or 
disposed in Illinois. The list of special wastes includes both 
hazardous wastes regulated under the Resource Conservation and 
Recovery Act (RCRA) an~ other exempt, industrial process and 
pollution control wastes as defined in the Illinois Environmental 
Protection Act. 
Because significant usage of these data was expected, the 
following six files were obtained from the Division of Land 
Pollution Control with the help of HWRIC and others in the 
Illinois State Water Survey: 
Selected Inventory
 
Permit Applications
 
Annual Reports for 1982
 
Annual Reports for 1983
 
Manifest System for 1982
 
Manifest System for 1983
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The file definitions (describing the structure of files) were 
first examined by ERM to identify valuable items of information 
for the study (see Table 2-1). 
Data tapes received from the Illinois EPA Division of Land 
Pollution Control were then processed on an IBM-compatible 
mainframe computer to create several Hwork files". Subsequent 
analysis of the work files was planned for two business micro­
computers -- one at ERM and one at WAPORA. The main objecti~~ 
behind creating the Hwork files" was therefore to make them 
smaller and more suitable for use on microcomputers. 
The creation of work files on the mainframe computer involved 
using the Statistical Analysis System (SAS). This software was 
employed to screen and select or compile useful items of informa­
tion from the original data files. As a result, the following 
twelve work files were created: 
File A1 - Abridged Generator Annual Report (1982)
 
File A2 - Abridged Generator Annual Report (1983)
 
file B1 - Abridged Facility Annual Report (1982)
 
File 82 Abridged Facility Annual Report (198~)
 
File C1 - Condensed Manifest Data (1982)
 
File C2 - Condensed Manifest Data (1983)
 
File D - Generator Information
 
File E - Facility Information
 
File F - Proposed Disposal of Special Wastes
 
File G - Additional Information on Special Wastes
 
Permitted for Disposal 
File H1 - Actual Versus Permitted Disposal of Special 
Wastes (1982) 
File H2 - Actual Versus Permitted Disposal of Special 
Wastes (1983) 
The work files created on the IBM-compatible mainframe computer 
were then converted to a format compatible with the microcompu­
ter. The information itself was transferred from a magnetic tape 
to floppy disks. During this conversion, the work files were 
also made suitable for use on dBase, the data processing software 
installed on computers at ERM and WAPORA. 
The size, 
Figures 2-1 
contained 
contents, and structure of the work 
and 2-2. Figure 2-1 describes the 
year-specific data for 1982 or 1983: 
files 
work 
are 
files 
shown 
which 
in 
Generator Annual Reports (Files A1, A2) 
Facility Annual Reports (Files 81, 82) 
Manifest Data (Files C1, C2) 
Actual Versus Permitted Disposal of Special Wastes 
(Files H1, HZ) 
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TABLE 2-1
 
CONTENTS OF DATA FILES OBTAINED FROM
 
DIVISION OF lAND POLLUTION CONTROL, ILLINOIS EPA 
Annual Manifest 
Selected Permit Reports System 
Contents Inventory Applicatio~ (1982/1983) "U,982/19-B3 ) 
Generator I.D. ([llnois EPA) X x x X
 
Generator I.D. (EPA) X X
 
Generator Name X
 
Generator Address X
 
SIC Codes X
 
Number of Employees X
 
Authorization Number
 
(Disposal Permit) x X
 
Manifest Number X
 
TSD Facility I.D. (lilinois EPA) X x x X
 
TSO Facility 1.0. (EPA) X X
 
TSO Facility Name X
 
TSO Facility Address X
 
NPOES Permit Number x
 
Air Permit Number X
 
Waste Type (U.S. DOT) x
 
Waste Type (RCRA Number) X X
 
Waste Type (Key Components
 
Waste Type (Metal Contents
 
Waste Type (Physical
 
Characteristics - pH, Solids
 
Content, Flash Point, Phase,
 
Waste Type (Hazardous/
 
Waste Type (General Waste Name) x
 
Waste Type (Process Name) X
 
and Concentration) x
 
and Concentration) x
 
Etc. ) x
 
Non-Hazardous) x x
 
Waste Quantity (Permitted/Actual) x X X
 
Waste Density X
 
Waste Handling Method x
 
xWaste Disposal Method x
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Work files containing ongoing data (data continuously updated) 
are described in figure 2-2: 
Generator Information (File D) 
facility Information (file E) 
Proposed Disposal of Special Wastes (File F) 
Additional Information on Special Wastes (File G) 
The six original data files from the Division of Land Pollution 
Control were estimated to require 200 x 10 6 bytes for stor.ag~of 
information. In comparison, the work files required only 10 x 
10 6 bytes. This represents a twentyfold reduction in size of the 
files. 
This size reduction was achieved through both a change in file 
structure and omission of file contents. For example, the 
original manifest system identified each shipment of waste. 
Manifest data in the work files reported annual quantities. In 
addition, all quantities (reported in cubic yards or gallons in 
the original manifest system) were converted to gallons in the 
work files. Miscellaneous information on generators and facili­
ties in the original selected inventory were also omitted in 
related work files. 
Further analysis of the work files is described in the following 
sections of the report. As mentioned earlier, these data were so 
valuable that they were considered prior to commencing every task 
of the study. 
Division.of Air Pollution Control 
It .is well known that several wastes and waste-derived fuels are 
burned in industrial boilers. This practice makes several waste 
streams exempt from regulation under RCRA. However, the emis­
sions from fuel combustion in boilers and furnaces are regulated 
under the Clean Air Act, if the boilers and furnaces are assessed 
to be major sources of air pollutants. 
The Division of Air Pollution Control at Illinois EPA is the only 
data source on wastes burned in boilers, a category of exempt 
wastes. The Permit Section in the Division of Air Pollution 
Control maintains a computerized data base on the operation of 
industrial boilers in Illinois. This data base also identifies 
the types and quantities of wastes permitted for burning in 
boilers. 
The computerized data on boilers can indicate the types of fuel 
used in two different data elements: 
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The Source Classification Code of the boiler/ 
furnace (SeC number) 
Fuel type as reported by owners or operators of 
the facilities in their permit application 
It was found during the study that the latter data element (fuel 
type) will only indicate if the fuel was gas, oil, coal, or 
"other". The former data element (SCC number), though, reveals:­
Wood/bark waste
 
Other solid wastes
 
Waste oil
 
Other liquid wastes
 
Other than waste
 
These and other useful items of information in this data base are 
listed in Table 2-2. 
The Division of Air Pollution Control was therefore requested by 
ERM to identify boilers which, according to their SCC number, 
report burning wastes. Boilers identified were named and their 
data further analyzed by WAPORA in Section Four (Development of a 
Catalog on Exempt Wastes Generated in Illinois). 
Division of Water Pollution Control 
< 
The usefulness of this data source was undetermined during the 
preliminary study assessment. Additional investigations were 
undertaken to determine the availability of data on, for example, 
baseline monitoring of industrial effluent to publicly-owned 
treatment works (POTWs) or to surface water streams under 
National Pollutant Discharge Elimination System (NPDES) permits. 
Such data would enable us to account for another category of 
exempt wastes -- hazardous constituents discharged with wastewa­
ters. 
W~PORA first visited this Division to review and extract useful 
data from the pretreatment program files. It was found that the 
Industrial Waste Survey Section monitors the pretreatment 
programs at 55 POTWs in Illinois. A list of these facilities is 
given in Table 2-3. The files containing pretreatment program 
reports from these POTWs were copied for review. However, the 
files for the POTWs in the Metropolitan Sewer Districts of 
Greater Chicago and Rockford were not copied as they were too 
large and described numerous non-hazardous waste streams. It was 
decided to contact these two organizations directly for data on 
hazardous constituents received by their sewer districts. They 
are described below. 
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TABLE 2-2 
INFORMATION USED fROM 
DIVISION or AIR POLLUTION CONTROL 
Permit Number 
Facility Name 
facility Address 
Boiler Name 
Operating Hours Per Year 
Heat Input to Boiler (BTU/Hour) 
Fuel Description 
Fuel Characteristics 
Percent Sulfur 
Percent Ash 
Heat Content (BTU/Pound) 
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TABLE 2-3 
POTWs UNDER PRETREATMENT PROGRAM IN ILLINOIS 
Addison Itasca 
Alton Joliet 
Antioch Kankakee 
Aurora Lasalle 
Belleville Macomb 
Belvidere Metro East 
Bensenville Moline 
Bloomington Metropolitan Sanitary District 
Carol Stream of Greater Chicago 
Centrarlia Mt. Vernon 
Crystal Lake North Shore Sanitary District 
Danville Peoria 
Decatur Peru 
Dekalb Princeton 
Downers Grove Quincy 
Dupage County Rochelle 
East Moline Rock Island 
Effingham Rockdale 
Elgin Rockford 
Elk Grove Village Sauget 
Fox River Grove Spring Valley 
Freeport Springfield 
Galesburg St. Charles 
Geneva Thorn Creek 
Glenbard Urbana Champaign Sewer District 
Granite City W. Chicago 
Herrin Wood Dale 
Wood River 
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Further analysis of the data procured from the Division of Water 
Pollution Control is described in Section Four (Development of a 
Catalog on Exempt Wastes Generated in Illinois). 
~etroeolitan Sa~arlDist~ Data 
It was learned during the preliminary study assessment that th~ 
Field Surveillance and Studies Section in the Industrial Waste 
Division at the Metropolitan Sanitary District of Greater Chicago 
maintains a data base on compliance by users with the District's 
sewage and waste control ordinances. While information on 
analysis of industrial wastewater samples had potential value for 
cataloging exempt hazardous waste streams, the accessibility of 
the data needed to be investigated during the study. 
The Greater Chicago and Rockford Metropolitan Sanitary Districts 
(MSD) were considered as potential data source and were investi­
gated during the study. The Greater Chicago MSD was contacted by 
ERM and WAPORA to get one or more of the following data: 
A list of past violations by industrial users of 
the MSD with user identification, and relevant 
data on wastewater generating processes, flow 
rate, and type. 
Analytical data on wastewater streams received by 
the MSD with information on priority pollutants 
and/or hazardous constituents. 
Information on either the hazardous constituents 
or the nature of sludges produced by current 
pretreatment of industrial discharges to the MSD. 
Report on priority pollutants received by the MSD 
from industrial dischargers identified only by 
class and category of industry to maintain their 
confidentiality. 
Several significant users of the Rockford MSD were identified and 
data on their discharges to the MSD were obtained with the help 
of the Division of Water Pollution Control. These data included: 
Identification of users 
SIC code 
Principal product manufactured by users 
Wastewater flow rate 
Indication if pretreatment was provided by users 
Characteristics of wastewater (the parameters 
included BOD, TS5, cyanide, and metals) 
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Further analysis of these data by WAPORA is reported in Section 
Four (Development of a Catalog on Exempt Wastes Generated in 
Illinois) • 
Generator Interviews 
It was decided during the preliminary study assessment that som~ 
generator interviews might be required to satisfactorily compLete 
at least two tasks of the study: 
Assemble detailed information on waste character­
istics (Task 3) 
Assemble detailed information on waste generating 
processes (Task 4) 
Selection of the generators for interviews, however, depended on 
both the results of preliminary· data screening and the willing­
ness of generators to cooperate. Further description of this 
effort is given in Sections Five and Six. 
Because generator contacts and interviews are time-consuming, it 
was also decided that only generators of RCRA hazardous waste 
would be considered in this study. 
other Data 
SIC Codes 
Recognizing that data gaps existed in the coding of the indus­
trial activities of generators, it was decided to identify 
generator SIC codes missing in the Illinois EPA data tapes. Two 
documents were primarily used to obtain this information: 
"MacRae's Industrial Directory Illinois", 1984 
"I Llinois Manufacturer's Directory", 1983 and 
1985 
The prime SIC code of large generators was specifically identi­
fied. At times, telephone calls to generators were made either 
to fill persistent gaps in data or to resolve discrepancies in 
the available information. More details of how these data 
sources were used are given in the following sections of the 
report. 
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Waste £haracteristics and.Waste-Genera~ing Processes 
During the preliminary study assessment, it was also recognized 
that limited additional information might be available on waste 
characteristics and waste-generating processes from two docu­
ments: 
"Detailed Characterization of Hazardous Waste 
Streams", by Franklin Associates and Midwest 
Research Institute for ENR 
Waste Stream Data Base developed for use in the 
"RCRA Cost-Risk Analysis Model" 
It was decided to screen both documents manually after identify­
ing significant RCRA hazardous waste streams in Illinois. 
Further results of this analysis are given in Sections Five and 
Six. 
2-12
 
The ERM Group
 
SECTION THREE 
CATALOG Of RCRA HAZARDOUS WASTES 
This section describes ERMIs development of a catalog of hazard­
ous wastes currently generated in Illinois and regulated undef 
the Resource Conservation and Recovery Act (RCRA). Regulatinns 
promulgated under this Act since 1980 apply to the identifica­
tion, transport, treatment, storage, and/or disposat of several 
hazardous wastes. As a result of implementing these regulations, 
a substantial data base on hazardous waste generation and 
management is now made available. 
In this task, regulatory data provided the following information 
to develop a catalog of hazardous wastes generated in Iltinois: 
Generating industries
 
Types
 
Quantities
 
Shipments
 
Management practices
 
Generation trends
 
The regulatory data used to develop this catalog were supplied by 
the Division of Land Pollution Control in the Illinois EPA. These 
computerized data included: 
General Annual Reports for 1982 and 1983 
Facility Annua] Reports for 1982 and 1983 
Manifest System for 1982 and 1983 
The final product of this task -- catalog of ReRA hazardous 
wastes -- is given in Appendix A in three volumes. The first two 
volumes describe the generation and management of hazardous waste 
by Illinois generators who reported during 1983. If these 
generators also reported in 1982, this information was cataloged. 
The third volume provides similar information on generators who 
reported during 1982, but not 1983. If generators who reported 
either during 1982 or 1983 were also mentioned in facility annual 
reports and/or manifests, this information was also collected. 
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Technical Approach 
Selection of Work Files 
The development of this catalog was based mainly on computerized 
work files created by ERM from the Illinois Division of Land 
Pollution Control data. The following six work files were 
selected for detailed analysis in this task: 
File A1 Abridged Annual Generator Reports (1982)
 
File A2 
-
Abridged Annual Generator Reports (1983)
 
File B1 - Abridged Annual Facility Reports (1982)
 
File B2 
-
Abridged Annual Facility Reports (1983)
 
File C1 
-
Condensed Manifest Data (1982)
 
File C2 
-
Condensed Manifest Data (1983)
 
The contents of these work files are given in Figure 2-1. 
The work files selected for data analysis represent the three 
computerized sources of information on RCRA hazardous waste 
generation in Illinois: 
The generator annual reports contain data on 
wastes generated in Illinois and managed off site. 
Not included in these files are wastes imported by 
Illinois facilities. Wastes managed on site 
should not be reported in these files. Out-of­
state exports of wastes are, however, reported in 
these files. 
The facility annual reports contain data on wastes 
generated and managed both on and off site in 
Illinois. Wastes imported for management in 
Illinois are also reported in these files. 
Exports, however, will not be mentioned in these 
files. 
The manifest data contain data on special wastes 
which are disposed of off site in Illinois. 
Special wastes include RCRA hazardous wastes as 
well as industrial process and pollution control 
wastes. Both imports and exports are included. 
Only off-site wastes are manifested. 
Figures 3-1 and 3-2 illustrate the relationship between the three 
types of work files which were used as the basic sources of 
information for the catalog. Figure 3-1 shows how alternative 
sources of information are available in some cases. It was 
decided to develop a catalog only on the generators in Illinois 
who reported during 1982 and/or 1983. However, the different 
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Figure 3-1
 
Sources Of Information On
 
HeRA Hazardous Wastes
 
IllinoisIllinois TSD Facility IGenerator (Off-Site) 
Illinois On-Site1-------1 B i ...--------1.-Generator TSD Facility 
Illinois
 
Generator
 
Out-of-State
 
TSD Facility
 
Out-Of-State
 
Generator
 
illinois
 
TSD Facility
 
A i'" Generator Annual Report 
B ~ Facility Annual Report 
C i- Manifest System 
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Data Expected on HeRA Hazardous Wastes
 
Generated in Illinois
 
Waste Types 
Source 
of Information 
Generator 
Annual Report 
Facility Annual Report 
Manifest System 
On-Site Off-Site 
Wastes Wastes 
Illinois Out~of-State 
-
y Z 
X Y -
-
y Z 
-On-Site Wastes 
Waste Types IxY - Off-Site Wastes Managed in lIIinios 
Z - Off-Site Wastes Managed Out-of-State 
~ rn
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sources of information (generator/facility reports and manifest 
data) were referred to for the generators who were selected for 
the catalog. Figure 3-2 describes, as a matrix, the expected 
data on these generators. 
The work files use identification numbers to refer to both 
generators and facilities. Two sets of identification numbers 
U.S. EPA and Illinois EPA identification numbers -- are used in 
generator and facility annual reports. 
However, only the Illinois EPA identification number is used in 
the manifest data. This required the consistent use of the 
Illinois EPA identification number to identify generators and 
facilities. 
In addition to these work files, the following two work files 
were used to develop the catalog: 
File 0 - Generator Information
 
File E - Facility Information
 
The contents of these work files are given in Figure 2-2. These 
files are required to procure detailed information on the 
generators or facilities mentioned in the catalog. This informa­
tion included the name, address, and SIC codes of the generator 
as well as the name and state of the facility. 
~! Processin.,g 
The abridged generator annual reports for 1983 (File A2) were 
first screened to identify generators who had reported their 
activities to the Illinois EPA. A list of 996 generators was 
prepared. This list was compared with a similar list based on 
the abridged generator reports for 1982 (File A1). There were 
201 generators who had reported during 1982, but did not report 
during 1983. Therefore, there were a total of 1,197 generators 
who had reported during 1982 and/or 1983. 
The total list of 1,197 generators was then compared with the 
generator information (File D) to obtain the following addition~l 
information on generators for use in the catalog: 
Name of the generator
 
street address
 
P.O. Bo x 
City where generator is located 
State 
SIC code(s) of the generating industry 
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It was found that SIC codes were not assigned to several genera­
tors. Missing SIC codes were obtained for generators who 
reported at least a total of 10,000 gallons either during 1982 or 
1983. The following references were used to identify SIC codes 
which were missing in the Illinois EPA data: 
The Illinois Manufacturing Directory, 1985, 
published by Manufacturer's News, Inc., Chicago, 
Illinois 
MacRae's Industrial Directory (Illinois), 1984, 
published by MacRae's Blue Book, Inc., New York, 
New York 
Some generators were contacted if their SIC codes were not 
available or if there was a conflict in the information obtained 
from different references. Special care was also taken to insure 
that the primary SIC codes assigned earlier to generators of 
greater than 100,000 gallons per year were correct. 
The generator annual reports for 1982 and 1983 were then used to 
identify the different RCRA waste numbers, quantities, and 
off-site facilities reported by each generator. For example, 
Generator X was found to ship 1,000 gallons of 0001 to off-site 
Facility Y during 1982 and 1,500 gallons of the same waste (0001) 
to the same off-site facility (y) during 1983. At the same time, 
the densities of the wastes (as reported by generators) were also 
noted. 
As a result of this activity, a list was made of different "waste 
streams" reported in Files A1 and A2 (generator annual reports). 
Each "waste stream" had a unique combination of the following: 
Generator identification number 
Facility identification number 
RCRA waste number(s) 
Densities 
The generator annual reports should not be used to report the 
management of wastes on site. However, a few generators have 
overlooked this in their reports. By comparing the identifica­
tion numbers of the generator and facility, it was possible to 
check whether a particular waste stream was being managed on site 
or off site. For example, some generators reported storage of 
wastes on-site and also reported their shipment off site during 
the same years. 
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Next, the facility annual reports for 1982 and 1983 (Files 81 and 
82) were screened to prepare a similar list of waste streams, 
i.e., unique combinations of the generator and facility identifi­
cation numbers, RCRA waste numbers, and densities. The list of 
waste streams was compiled only for the 1,197 generators who were 
identified earlier. The facility reports are used by off-site 
commercial facilities as well as by on-site, generator-owned 
facilities. As a result, information was obtained on both 
off .- sit e and 0 n- sit e was t e s • An add i t ionalp i e ceo fin for mat ion 
obtained for all wastes was the handling method as reported-by 
the TSD facility, i.e., storage, treatment, disposal, etc. 
Next, the condensed manifest data for 1982 and 1983 (Files C1 and 
C2) were screened to compile similar data. Since the manifest 
system is used to record shipments of both hazardous and other 
special wastes, the waste class was first considered to identify 
whether a waste was determined to be hazardous. If so (and if 
the generator was identified earlier), available information on 
each waste stream was compiled. This information included the 
identification number of the facility, quantities for both years, 
and the RCRA waste number (if it was available). Only one RCRA 
number can be used to describe each waste in a manifest form. For 
example, a solvent waste containing mixed solvents can be 
described in the reports by three waste numbers -- D001, FOo1, 
and Fo03. The same waste can be described only by one of these 
waste numbers in manifest forms. Several generators of hazardous 
wastes failed to use a RCRA waste number for waste identification 
in the manifest system. Since the manifest system is used only 
for off-site shipment of wastes, these forms are seldom used for 
on-site management. However, the generator and facility identi­
fication numbers wer.e compared to insure that an off-site 
management was being described. 
The several TSD facility identification numbers obtained during 
compilation of information from different sources (generator 
reports, facility reports, and manifest data) were then checked 
against facility information contained in File E. The name and 
location of each facility was included as additional information 
for the catalog. 
Information obtained from different sources was transferred to-a 
master file which was used as the source file for the catalog. 
This file contained the following data for the 1,197 generators 
identified earlier: 
Detailed information on each generator including 
the name, identification number, SIC code, and 
address 
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Identification of each waste stream by RCRA waste 
number(s) 
Densities of each waste stream during 1982 and 
1983 
Quantities of each waste stream in gallons during 
1982 and 1983 
Management of each waste stream during 1982 and 
1983 
Design of Cat~log 
A sample of the catalog of RCRA hazardous wastes developed in 
this task is given in Figure 3-3. This catalog had the following 
main features: 
Catalog was based on the generator name 
Quantities are given in gallons 
All the information obtained from different 
sources (generator annual reports, TSD facility 
annual reports, manifest data) was reproduced on 
each catalog sheet 
Report of off-site wastes was separated from 
on-site wastes 
Generator totals as obtained from different 
sources were compared 
Producing the Ca~!!2 
A computer program was used to access the catalog source file and 
to print out a catalog in the selected format. Both the source 
file and the catalog generating program were in dBase -- a 
software available in ERM's business microcomputer. To run thjs 
program, the generator was first identified by the user. The 
program referred to the catalog source file and then printed out 
the information available in the required format. 
Just one hard copy of the catalog was printed out. Replacement 
sheets of the catalog can be printed if and when any modifica­
tions are made in the contents of the catalog source file. It 
should be noted that the date of printing is given on each 
catalog sheet. 
3-8
 
------------ --------
, ~ 
:r 
~ Figure 3-3 m ~ 
3 
~ CATALOGUE OF RCRA HAZARDOUS WASTES GENERATED IN ILLINOIS ~ 
BY GENERATOR/GENERATING INDUSTRY o c 
~ 
06/13/85 Thursday
NAME : XXXXXXXXXXXXXXXXXXXXXXXXX 
1.0. : XXXXXXXXX ** THIS CATALOGUE HAS BEEN DEVELOPED ONLY FOR PRELIMINARY ** 
SIC CODE :3999 0 0 0 0 ** DATA ANALYSIS BY THE HAZARDOUS WASTE RESEARCH AND ** 
ADDRESS :XXXXXXXXXXXXXXXXXXXXX ** INFORMATION CENTER (HWRIC) IN THE ILLINOIS DEPARTMENT ** 
** OF ENERGY AND NATURAL RESOURCES (ENR), ** 
XXXXXXXXXXXXXXXXXXXX
 
XXXXXXXXXXXX
 
Page : 1 Off-Site Quantities ---­
'82 '82 '82 '83 '83 '83
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1 XXXXXXXXXXXXXXXXX IL KAN 5570
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.. U210 XXXXXXXXXXXXXXXXX IL GEN 660 14.00
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\.() I 7 U226 XXXXXXXXXXXXXXXXX IL TSD T04 3331 13.00I 
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SOURCE TSD QUANTITY TSD QUANTITY
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Results and Observations 
Information in Catalog Source File 
Before deciding to 
following aspects of 
use the 
the data 
work files 
were consider
for 
ed: 
the catalog, the 
Are data comparable 
analyses? 
Are data complete and 
Are data consistent? 
w~th data 
correct? 
used in earlier 
Comparison with Earlier Analyses 
The summarized 1982 "Annual Report on Hazardous Waste", published 
by Illinois EPA contains reported total quantities by waste type, 
both on-site and off-site. These results were compared with the 
1982 work files. 
First, the total quantities in gallons were compared and found to 
be identical. This indicated that the 1982 data bases being used 
now were the same as the data used during earlier analysis. Next, 
the assignment of these quantities to off-site and on-site waste 
categories was compared. There are some relatively minor 
differences in the assignment of wastes to the waste categories. 
This is shown in Table 3-1. The generator and facility identifi­
cation numbers were identical in some of the generator annual 
reports. Lastly, the assignment of these quantities to ReRA 
waste numbers was compared. These comparisons are summarized in 
Table 3-2. Though more discrepancies are observed, these are 
fairly small and could be due to several factors including minor 
updating of information since the last Illinois EPA report was 
published as well as differences in interpretation of the data on 
waste numbers. 
C0!!!..Eleteness and Correctness 
The generator and facility annual report files are, for the most 
part, complete, except for the absence of SIC codes for several 
generators. Missing SIC codes were identified for generators who 
reported greater than 10,000 gallons either during 1982 or 1983. 
However, significant data gaps occur in the manifest files. 
These data gaps include the absence of: 
Illinois identification of generators 
Illinois identification of facilities 
Authorization numbers for disposal 
Waste numbers 
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TABLE 3-1 
COMPARISON Of ERM DATA ANALYSIS WITH
 
ILLINOIS EPA REPORT fINDINGS
 
(1982 Generator and facility Reports ­

Assignment of Total Quantities
 
Off-Site/On-Site Waste Categories)
 
(All quantities are in gallons) 
Illinois EPA ERM Data 
Ree.ort ---- Analrsis 
Generator Annual R~~ort 
Quantities managed 
on-site (gallons) o 1,722,006 
Quantities managed 
off-site (gallons) 56 t 019,534 .~4 7.297 7.528 
Total Quantity 56,019,534 56,019,534 
Fa c i ! i t Y Ann u ~l. Re .e.0 r t 
Quantities managed 
on-site (gallons) 559,828,304 559,828,304 
Quantities managed 
off-site (gallons) 66)469,195 ~6 ,469 z 1_~ 
Total Quantity 626,297,499 626,297,499 
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TABLE 3-2 
COMPARISON Of ERM DATA ANALYSIS WITH 
ILLINOIS EPA fINDINGS 
(1982 Generator Annual Reports ­
Assignment of Total Quantities to ReRA Waste Numbers) 
(All quantities are in gallons) 
Illinois EPA 
llid i n...g_s~_ 
ERM Data 
M~aly'sis 
D-Wastes - Characteristic Waste 13,309,348 13,193,968 
F-Wastes - Waste from 
Sources 
Non-Specific 
6,557,443 6,549,273 
K-Wastes - Waste from 
Sources 
Specific 
16,850,703 16,867,278 
P-Wastes - Acutely Hazardous 
Off-Spec Commercial 
Products 75,125 75,425 
U-Wasten - Toxic Off-Spec 
Commercial Products 950,052 951,134 
Mixed Waste Numbers 18,210,070 18,380,256 
_..-._~dQ.Q. 
TOTAL QUANfITY 56,019,534 56,019,534 
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Occurrence of data gaps in manifest files is illustrated in Table 
3-3. In addition to these data gaps, several RCRA hazardous 
wastes in manifest files are not identified by a RCRA waste 
number. 
There were also several possible errors in the work files. Use of 
improper waste numbers was a typical data error. This error was 
also noticed by Illinois EPA in their summary of annual reports. 
Some of the densities reported by generators or facilities ate 
also apparently wrong -- greater than fifteen pounds per gal~on 
or less than five pounds per gallon. The occurrences of this 
apparent data error is illustrated in Table 3-4. 
Consistency_~f Informati~ 
Finally, the data were tested for consistency. Inconsistent data 
refer to instances when there is no visible data gap or error in 
a parameter by itself. However, this information is not supported 
by the rest of the data. For example, the generator identified 
by EPA identification numbers are not the same as the generator 
identified by Illinois EPA identification numbers. Another 
example is the usage of apparently incorrect management methods 
considering reported waste types. The manifest file consisted of 
data on waste quantities and number of shipments which indicated 
that very large (greater than thirty tons) individual shipments 
were involved. 
The examples given above illustrate inconsistencies within the 
same data base. Besides this type of inconsistency, it was often 
difficult to compare information on the same event from different 
sources of information. Table 3-5 illustrates the nature and 
magnitude of this inconsistency. 
Selection of ~~~~!~9 Design 
In an overview of data anomalies, it was felt that the best way 
to identify and resolve them ultimately would be to rely on the 
catalog itself. It was therefore decided to develop a catalog in 
which all the information available on each generator is repro­
duced on the same sheet. Major data gaps and anomalies are 
immediately apparent. Since the catalog is computer generated, 
continuous editing and updating of the catalog is now possible -­
all that is required is the updated information and the identifi~ 
cation of the generator. 
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TABLE 3-3 
DATA GAPS IN MANIFEST FILES 
(1982 and 1983) 
1982 1983 
Total Number of Records 1 9,579 10,715 
Records Without 
-~-
Illinois ID of Generator 59 165 
Illinois ID of Facility 61 439 
Authorization Number of 
Disposal Permit 1 ,258 2,971 
Each record in the manifest file has a unique combination of 
generator and facility identification, authorization number, 
and waste number. 
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TABLE 3-4
 
APPARENT DATA ERRORS IN WORK fILES
 
EXAMPLE: DENSITIES IN GENERATOR ANNUAL REPORTS
 
1982	 1983
 
01 ~o of Total 10 of Total~ 
Number of Generated Number of Generated 
Records1 ~Quanti t ~2 . Records1 Quantiti 
Density >15.0 pounds/gallon 59 2 63 2
 
Density <5.0 pounds/gallon 127 <1 112 4
 
Total 3,127 100 3,374 100
 
1	 Each record in the generator annual report has a unique combination of 
generator and facility identification and waste number. 
2
 As	 reported in gallons. 
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TABLE 3-5 
COMPARISON Of DIffERENT SOURCES Of 
INfORMATION ON RCRA HAZARDOUS WASTES 
(All quantities are in millions of gallons) 
Hazardous Off-Site Off-Site Off-Site 
Waste Total On-Site Exports Illinois Imports 
1982 Reports 
Generator 56.0 1 .7 17.5 36.8 N/A 
TSD 626.3 559.8 N/A 40.0 26.5 
Manifest 130.3 1 .7 63.5 40.9 24.2 
1983 Reports 
Generator 73.2 0.2 28.1 44.9 N/A 
TSD 397.0 287.4 N/A 85.4 24.2 
Manifest 73.7 1 .2 1 .2 47.5 23.8 
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For example, the catalog sheet shown on Figure 3-3 provides all 
information available on hazardous waste generation for a 
specific generator in Illinois. Of course, the generator and 
facilities are deliberately not identified on this sheet. But 
the following additional observations can be made: 
1.	 The generator is in SIC 3999. 
2.	 The generator managed all hazardous wastes 
off-site during 1982 and 1983. 
3.	 Hazardous wastes generated are identified by: 
F001:	 Spent Halogenated Solvents and Sludge 
from Degreasing Operations 
or U210: Waste Tetrachloroetheylene 
or U226: 1,1,1-Trichloroethane Waste 
4.	 Wastes are being managed by solvent recovery. This 
is indicated by the use of the following handling 
method during 1982: 
T63: Solvent Recovery 
5.	 There was probably a double counting of the 
generator annual report during 1982 (compare 
11,140 gallons reported by generator with 5,570 
tons reported by the TSD facility). Manifest data 
during this year is probably incomplete. 
6.	 The 1983 data obtained from different sources are 
more consistent. 
The catalog of RCRA hazardous wastes can be thus used to normal­
ize the variability in information from different sources. 
~ummary and ~ecommendat~ 
The catalog provided in this task reproduces available informa­
tion on current generation and management of RCRA hazardous 
wastes in Illinois. This information includes types and quanti­
ties of generated hazardous wastes as reported by different data 
sources for the same generator. The catalog also describes 
generator's management practices on site and off site. Differ­
ences in information from different data sources are indicated by 
comparing generator totals. The catalog is also accessible 
because it is computer generated. 
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The catalog continues to retain the discrepancies, gaps, errors, 
and inconsistencies which were originally observed during 
screening of data. This calls for data editing and updating by 
HWRIC during its preliminary analysis of the cataloged data. 
Before attempting to normalize data, it is necessary to identify 
the more serious anomalies. Also, a consistent method to resolve 
anomalies should be followed. This would conserve resources at 
HWRIC during data analysis. 
Since it is nearly impossible to make any data base totally free 
of data anomalies, it is recommended that further investigation 
be carried out only if the following conditions are observed in a 
given catalog: 
Total generation is greater than 10,000 gallons 
per year 
Differences greater than 25 percent occur in 
generator totals from different data sources 
The current version of the catalog uses only the data for 1982 
and 1983. This limits the usage of the catalog to observe 
current trends. Therefore, the catalog needs to be updated by 
including the 1984 annual reports and manifest files. This would 
provide at least three years of data to observe trends in 
generation or management of hazardous wastes. 
This catalog is based on the generator and generating industry. 
It is, therefore, necessary to first identify the generator 
before using the catalog. Also, the catalog can be printed only 
in a standard format. 
To be able to use the catalog as an effective tool for research, 
it is desirable to provide additional capabilities. Users of the 
catalog should be able to: 
evaluate data not only by generators but also by 
facilities, TSD methods, geographic regions, etc.; 
print catalog with or without identifying genera­
tor or facilities; and 
incorporate in the catalog available analytical 
data on waste streams. 
To incorporate these new capabilities, it is necessary to develop 
an appropriate data management system as well as to include the 
disposal permit applications file as an additional data source 
for the catalog. 
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SECTION fOUR 
CATALOG Of EXEMPT WASTES 
This section describes the catalog developed by WAPORA and ERM on 
wastes currently generated in Illinois and exempt from the 
regulations of the Resource Conservation and Recovery Act (RCR~). 
Several industrial process and pollution control wastes, though 
exempt from RCRA, are regulated as "special wastes" under the 
Illinois Environmental Protection Act. In some cases, wastes 
generated are exempt because they are regulated under another 
program, such as wastewater discharges under the Clean Water Act 
and radioactive wastes by the Atomic Energy Commission. There 
are also certain categorical exemptions such as in-situ mining 
wastes and small quantity generators. Table 4-1 summarizes the 
reasons for exemption from ReRA. 
In this task, three basic sources were utilized to identify and 
assess types and quantities of exempted hazardous waste streams 
generated in Illinois. These sources of information were based 
on data obtained from three divisions of the Illinois EPA in 
Springfield, Illinois including: 
1.	 Files in the Division of Land Pollution Control, 
including special waste permit applications, 
wastes manifested in 1982 and 1983, a special 
waste generator inventory, and a special waste 
treatment, storage, and disposal facility inven­
tory. 
2.	 Pretreatment program files of publicly-owned 
treatment works (POTWs) in the Division of Water 
Pollution Control. 
3.	 Air pollution source permit files in the Division 
of Air Pollution Control. 
In addition, the Greater Chicago Metropolitan Sewer Distri~t 
(GCMSD) was contacted directly, due to the number of potential 
waste streams listed in the Illinois EPA files. 
The final products of this task are given in Appendix B in two 
volumes: 
Volume 1:	 Catalog on Exempt Special Wastes 
Generated in Illinois 
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TABLE 4-1 
REASONS FOR EXEMPTION FROM RCRA 
Exempted Category 
Not a characteristic or listed waste 
Small quantity generator exemption 
Exempted by rule making petition 
Wastewater discharge regulated under 
Clean Water Act (CWA) 
Irrigation return flows 
Radioactive wastes regulated under 
Atomic Energy Commission (AEC) 
In-situ mining wastes 
Solid wastes returned to soils as 
fertilizers from agricultural, mining 
overburden, fossil fuel combustion 
processes, and drilling wastes from 
crude oil, natural gas or geothermal 
exploration, development, and 
production 
Specified chromium waste streams 
Mining wastes from the extraction, 
benification, and processing of ores 
and mineral s 
Cement kiln wastes 
Discarded wood or wood products only 
hazardous due to EP toxicity 
characteristics if generated by 
persons using these materials for 
their intended end uses 
Residual process or product wastes 
Reused, recycled, or reclaimed 
Not classified 
RCRA 
Regulation 
261.3(d) 
261.5 
260.20 and 
261 .4( a) ('I ) 
and (2) 
261.4(a)(3) 
261.4(a)(4) 
261.4(a)(5) 
261.4(b) ('1) 
through (5) 
261.4(b)(6) 
261.4(b)(7) 
261.4(b)(8) 
261.4(b)(9) 
261.4(c) 
261.6 
.22
 
Illinois EPA 
Regulation .__ 
721.103(d) 
721.105 
720.120 and 122 
721 •04 ( a) ( 'I ) 
and (2) 
721.104(a)(3) 
721.104(a)(4) 
721.104(a)(5) 
721 -1 04 (b ) ( '\ ) 
through (5) 
721 .104 (4)( b) (6) 
721 •104 (4 ) (b ) (7 ) 
721 •104 (4) (b) ( 8) 
721 •104 (4) ( b) (9 ) 
721.104(c) 
721.106 
Code 
01 ­
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
13 
14 
15 
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Volume 2:	 Information on Other Exempt Wastes 
Generated in Illinois 
Technical	 Aeeroach 
Work Files from Illinois EPA 
The data base from the Division of Land Pollution Control was th~ 
best single source of information and was the basis for the 
catalog of exempt special waste (Appendix S, Volume 1). This 
catalog was compiled using the following work files developed 
from the Illinois EPA Division of Land Pollution Control comput­
erized files: 
File D:	 Generator Information 
File E:	 Facility Information 
File F:	 Proposed Disposal of Special Wastes in 
I.llinois 
File H1:	 Actual Versus Permitted Disposal of Special 
Wastes (1982) 
File H2:	 Actual Versus Proposed Disposal of Special 
Wastes (1983) 
gata Processing 
The inital selection of waste streams for inclusion in the 
catalog was based on the waste class coding assigned by the 
Illinois EPA during its review of special waste permit applica­
tions. File F contained the waste class codes. These codes 
indicate whether the waste stream is a RCRA hazardous waste or is 
classified as a non-RCRA special waste. The new data base formed 
the basis of the Volume 1 exempt waste catalog and contained the 
following information: 
the Illinois generator identification number 
assigned by the Illinois EPA 
the Illinois EPA authorization number assigned to 
each waste stream upon review of the special waste 
disposal permit application 
the name given to the industrial process in the 
permit application 
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the general waste name provided in the permit 
application 
the amount of waste approved for annual disposal 
based on projected volumes in the disposal 
application 
the identification number assigned by the Illinois 
EPA to permitted treatment, storage, and disposal 
facilities 
the disposal method specified in the permit 
application 
the quantity which is permitted for disposal 
the units (either cubic yards or gallons) 
Next, two temporary files were compiled from Files H1 and HZ, 
containing only those waste streams for which 1,000 or more 
gallons were manifested during each year. The arbitrary cutoff 
of 1,000 gallons was made to limit the size of the catalog data 
base while retaining the highest volume waste streams being 
generated. The modified H1 and HZ files were then used to append 
the manifested volumes into the catalog data base by comparing 
the Illinois EPA authorization number included in the catalog 
file with corresponding entries in the H1 and HZ files. This 
information is identified in the final catalog as 82 QUANTITY and 
83 QUANTI TY. Those waste streams for which less than 1,000 
gallons were manifested in both 1982 and 1983 were deleted from 
the catalog. In addition, for future comparison and evaluation, 
entries in the H1 and HZ files identify RCRA waste numbers 
utilized for manifesting wastes were also appended into the 
catalog. 
The third step in compiling the catalog was to compare Illinois 
EPA generator identification number entries in the catalog data 
base with the File D. Those entries or records in the File 0 
corresponding to the catalog file were used to append the 
following data into the catalog: 
name of company generating special wastes 
company address 
post office box 
city where generator is located 
4-4
 
The ERM Group
 
state where generator is located (final catalog 
only includes generators in Illinois). 
standard Industrial Classification (SIC) codes 
established by the Office of Management and Budget 
in the United states Executive Office of the 
President (up to five four-digit SIC codes were 
reported for each generator). 
Those generators located in states other than Illinois w~re 
deleted from the catalog, leaving 3,124 exempt waste stream 
records in the final catalog. 
The following three references were used to identify those SIC 
codes missing in the data provided: 
1.	 The Illinois Manufacturers Directory, 1985, 
published by Manufacturers' News, Inc., Chicago, 
Illinois (1). 
2.	 MacRae's Industrial Directory Illinois, 1984, 
published by MacRae's Blue Book, Inc., New York, 
New York (2). 
3.	 Standard Industrial Classification Manual, 1972 
with 1977 Supplement prepared by the Office of 
Federal Statistical Policy and Standards, U.S. 
Department of Commerce (3). 
The references were used in the order listed above. Only the 
primary SIC codes were identified for those records in the 
catalog where SIC codes were not provided. It was assumed that 
SIC codes already identified in the Illinois EPA files were 
correct. The Illinois Manufacturers Directory lists the primary 
SIC codes first, while the MacRae's Industrial Directory lists 
the SIC codes in numerical order. Therefore, when using the 
MacRae's directory, a comparison of the SIC code description 
provided in the Standard Industrial Classification Manual was 
necessary to identify the primary SIC code. If the industrial 
generator was not listed in either of the commercial directories, 
an SIC code was determined from the Standard Industrial Classifi­
cation Manual using the process name and general waste name 
identified in the catalog. The SIC code for which the descrip­
tion in the manual was closest to the process Ilame and general 
waste name was reported in the catalog. 
The final catalog of generators included records for which the 
permitted waste volumes were reported either in cubic yards or 
gallons. All the volume data appended from File H1 and H2 was 
reported in gallons. To provide a uniform value for volumes 
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reported in the catalog, the permitted volumes reported as cubic 
yards were converted to gallons using a conversion multiplier of 
202. To avoid future confusion, the unit codes were then deleted 
from the catalog. All quantities are now reported in gallons. 
The final Volume 1 catalog of exempted wastes is organized by the 
Illinois generator identification number. For each generator, 
the exempted special waste streams are listed by the authoriza­
tion number for those wastes with manifested volumes of 1,OOD 
gallons or more in 1982 or 1983. 
Waste Type 
As part of the development of the exempted waste catalog, a waste 
coding was established to classify the various waste streams to 
allow for future comparison and evaluation of exempted wastes. 
This classification system, which was used in the Volume 1 
catalog, is shown in Table 4-2. 
Two basic references were reviewed to provide a basis for 
establishing a waste coding system including: 
1.	 The Illinois Industrial Waste Survey, published by 
the Illinois EPA Division of Land and Noise 
Pollution, October 1980 (4). 
2.	 Industrial Solid Waste Classification System, 
prepared for the National Environmental Research 
Center by A. D. Little, Inc. and published by NTIS 
(PB 239 119), January 1975 (5). 
The Illinois EPA industrial waste survey identified 28 classes of 
chemicals, including: 
1. Oils 
2. Solvents - low flash point 
3. Solvents - chlorinated 
4. Solvents - non-chlorinated 
5. Aqueous liquids 
6. Metal-containing liquids 
7. Cyanide- and metal-containing liquids 
8. Other inorganic liquids 
9. Oily sludge 
10.	 Contaminated clay filter, sand 
11.	 Dye and paint sludges 
12.	 Fats and waxes 
13.	 Resin, latex, monomer 
14.	 Chlorinated organic sludge 
15.	 Non-chlorinated organic sludge 
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TABLE 4-2 
WASTE CLASSIFICATION FOR CATALOG ON EXEMPf WASTES 
General Source - Level-I 
Code Meaning 
1 Process 
2 Product 
3 Treatment 
4 Spills 
5 Unclassified 
.;..Phase Level II 
Code Meaning
-
1 Solid 
2 Semi-solid 
3 Liquid 
4 Gas 
Chemical Class ~ Level'III 
Code MeaninJ! 
01 Corrosives 
02 Metals 
03 Cyanide and Sulfide 
04 Biocides 
05 Solvents, Halogenated 
06 Solvents, Non-Halogenated 
07 Halogenated Organic Compounds Other than 
Solvents 
08 Non-Halogenated Aliphatic Compounds 
09 Non-Halogenated Aromatic Compounds 
10 Other Organic Compounds 
11 Chemically Inert but Radioactive 
12 Chemically Inert but Pathogenic 
13 Waste Oil 
14 Miscellaneous Other 
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TABLE 4-2 (continued) 
Code Meanin!}
 
1 Radioactive
 
2 Pathogenic 
3 Corrosive 
4
 Toxic 
5 Flammable/Explosive/Reactive 
6 Environmentally destructive 
7 Other 
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16.	 Metal-containing sludge 
17.	 Metal and cyanide sludge 
18.	 Other inorganic sludge 
19.	 Metallic dusts 
20.	 Non-metallic inorganic dust 
21.	 Chlorinated organic solids 
22.	 Non-chlorinated organic solids 
23.	 Pesticides, herbicides 
24.	 PCBs 
25.	 Pathogenic 
26.	 Explosive 
27.	 Asbestos 
28.	 Other 
The A. D. Little report proposed an eleven-digit coding system 
with a basic structure that uses the first two digits to classify 
one of 29 types of solid, liquid, or gas waste streams. The next 
five digits (i.e., digits three through seven) are used to 
identify the material components. The system uses nine major 
waste material categories containing 245 waste material component 
codes. The last four digits (i.e., eight through eleven) 
identify chemical compounds including 23 major categories 
containing over 450 individual chemical compound codes. 
A waste classification code as extensive as the A. D. Little 
system would have been impractical. However, the coding system 
developed for this project was expanded to include the general 
source of the waste stream, the physical state or phase of the 
wastes, and a hazard coding in addition to general waste compound 
categories, such as those presented in the Illinois survey. The 
expanded coding provides additional information for future 
evaluation of exempted wastes listed in the catalog. The coding 
system established for this project uses a five-digit code that 
represents these four types of information. 
The first digit provides information concerning the source of the 
waste stream including: 
1.	 Process wastes such as drilling muds and foundry 
sands 
2.	 Product wastes such as off-specification and 
outdated products 
3.	 Treatment wastes such as filter cake and bag house 
dusts 
4.	 Spilled wastes and contaminated materials result­
ing from accidental releases such as contaminated 
soils and building materials 
4-9 
The ERM Group 
5.	 Unclassi fied waste streams for which available 
information did not allow the waste stream to be 
classified 
The second digit identifies the phase or physical state of the 
material. When necessary, information concerning the phase of 
the waste streams was obtained from an ERM computer-generated 
printout developed from another data base containing constituent 
data for the waste streams in the catalog (referred to as File 
G). The phase codes used were: 
1.	 Solids 
2.	 Semi-solids such as sludges 
3.	 Liquids 
4.	 Gases 
The third type of information identifies chemical classes using a 
two-digit code (i.e., the third and fourth digits of the code 
number). The following fourteen categories were used: 
1.	 Corrosives 
2.	 t4e t al s 
3.	 Cyanide and sulfide 
4.	 Biocides (includes pesticides, rodenticides, 
herbicides, insecticides, and other pest control 
compounds) 
5.	 Solvents, halogenated 
6.	 Solvents, non-halogenated 
7.	 Halogenated organic compounds other than solvents 
8.	 Non-halogenated aliphatic compounds 
9.	 Non-halogenated aromatic compounds 
10.	 Other organic compounds 
11.	 Chemically inert but radioactive 
12.	 Chemically inert but pathogenic 
13.	 Waste oils 
14.	 Miscellaneous other 
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fhe categories listed above were used to reflect the predominant 
characteristic or property of concern. For example, acids and 
bases are of concern primarily due to their corrosivity and were 
therefore grouped together as corrosives. Halogenatd compounds 
are of concern primarily due to the nature of the halogen groups 
and are identified separately. Likewise, the aromatic compound 
categories were identified because of the unique properties 
associated with their molecular ring structures. The cyanide and 
sulfide compounds were grouped together based on the highly 
reactive nature. The category of waste oils was identified 
because of the concern and special attention given to them over 
the last few years. The category of biocides was identified to 
address those enviornmentally persistent compounds used for pest 
and weed control. Compounds containing metals, particularly 
heavy metals, were addressed in the metals category. Two generic 
categories, other organic compounds and miscellaneous others, are 
also included for compounds that could not be otherwise classi­
fied using the available data. 
The final digit in the waste type coding was used to identify the 
special hazards or problems associated with the waste stream. 
This category also allows additional information to be provided 
when more than one chemical class or hazard is associated with a 
given waste stream. The hazard categories identified are: 
1 • Radioactive 
2. Pathogenic 
3. Corrosive 
4. Toxic 
5. Flammable/explosive/reactive 
6. En vir 0 n men a 11 y de 8t rue t i ve ( i • e • , compounds 
causing adverse ecological effects)
 
7 • Other
 
In addition to the waste type coding, the reasons for exemption 
were determined and added to the catalog using the references 
provided in Table 4-1. 
Design of Catalog 
A printout of the final catalog of exempted wastes based on the 
data base compiled from the Illinois EPA Division of Land 
Pollution Control data base records is provided in the Volume 1 
catalog of exempt hazardous wastes in Appendix B. A sample sheet 
from this catalog is shown in Figure 4-1. 
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Additional Information on ExemPt-Was~ 
Pretreatment Prog~ams 
Additional information was obtained in a review of the Pretreat­
ment Program files of the Illinois Division of Water Pollution 
Control in Springfield, Illinois. The available data was 
extracted from the Industrial User Survey sections of the Phase .1 
and, in some cases, Phase 2 report updates submitted by 54 of the 
POTWs in Illinois. The Volume 2 catalog of exempt hazard~us 
wastes contains only those listings for generators for which 
hazardous constituents were identified as problems based on 
available data or assumptions made by the individual POTWs in 
their submittals. 
Because of the volume of industries in the GCMSD, information 
concerning important industrial waste discharges was solicited 
directly from the GCMSD. The information requested consisted of 
two printouts of computerized files maintained by the GCMSD. The 
first file consisted of a list of violations since 1980 which 
provided information concerning the name, regulated industrial 
pretreatment category, and parameters in violation of existing 
local ordinance limitations for wastewater discharges. The 
second printout was an industrial waste surveillance program of 
metal and cyanide wastes. The second printout provided informa­
tion concerning the industrial generators name/address, the 
industrial pretreatment category of the generating industry, the 
waste component of interest, existing pretreatment of the waste 
stream(s), the flow in gallons per day, and compliance status. 
Since the data from GCMSD is already computerized, it was not 
included in Volume 2. This minimized the amount of data input 
required at the initial computerization of available POTW data. 
An assessment and discussion of the GCMSD data is included in the 
following observation section of this task report. 
Air Pollution Source Permits
-
The final data source, the air pollution source data files of the 
Illinois EPA Division of Air Pollution Control, was also evaluat­
ed. A printout of boilers utilizing waste fuels was provided by 
the Air Pollution Control Division. The printout included 
information on: 
the name and address of the facilities utilizing 
waste fuels, 
average operating rate per hour, 
number of hours of operation per year, 
4-13 
The ERM Group
 
million BTU per hour,
 
percent sulfur content,
 
percent ash content
 
the heat content of the wastes (in BTU per pound
 
or standard cubic feet), or
 
the source name of the type of waste boiler.
 
The data from the air pollution files are already computerized. 
Therefore, they were not included in Volume 2. However, discus­
sion and assessment of the data obtained is included in the 
following section. 
Results and Discussion 
Catalog of _Exemet Seecial ...Wastes 
In the compilation of the Volume 1 catalog of exempted wastes, 
the available data did not provide all the information for 
identification of 33 of the generators and 14 of the TSD facili­
ties. When the generator was not identified t the name of the 
generator was reported as "NOT IDENTIFIED". Since the catalog is 
organized by the generator identification number, the remaining 
data concerning the exempted waste streams are still reported. In 
addition t the Illinois generator identification number groups the 
generators in the same general geographic areas. An indication 
of the location of unidentified generators can therefore be 
estimated by looking at the location of the generators listed 
before and after the information reported for the unidentified 
generators. The fourteen unidentified TSD facilities receive 171 
of the exempted waste streams reported in the catalog as having 
been manifested for off-site treatment, storage, or disposal in 
Illinois. When -the name of the TSD facility could not be 
identified, the Illinois facility identification number was 
reported in place of the facility name in the catalog. 
A comparison of the permitted volume and the volumes manifested 
in 1982 and 1983 demonstrates that in many cases the permitted 
volume has been significantly exceeded. Although this does not 
necessarily indicate a problem, it does limit the use of the 
permitted volumes for forecasting or estimating special waste 
volumes. Except for identifying the discrepancy in volume 
estimates versus actual manifested volumes, no further effort was 
made to resolve the differences. 
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Identification of reasons for exemption was not always possible. 
In some cases, there was insufficient information. The available 
information in many cases raises questions concerning the 
classification originally assigned by the Illinois EPA during the 
review of the special waste permit application. Of the total of 
3,124 waste streams listed in the catalog, 1,116 of the reasons 
for exemption were not identified and reported as "REASON FOR 
EXEMPTION UNCERTAIN". The following general observations wer~ 
made after a review of the waste type codings. There were 313 
waste streams containing waste oils as indicated by the code-13 
reported in the third and fourth digits of the code. The 
majority of those waste streams (240) were liquid wastes from 
industrial processes. There were also 288 waste streams contain­
ing metals, again primarily from process waste sources. Another 
198 waste streams identified as other organic compounds (class 
code 10) and 127 waste streams were identified as miscellaneous 
other compounds (code 14). Approximately 89 percent of the waste 
streams were from process waste sources. Additional information 
concerning these waste streams could presumably be obtained, if 
necessary, from the individual disposal permit applications files 
or directly from the generator to re-evaluate the exemption 
classification of those waste streams. 
There were 44 exempt waste streams for which the manifest data 
reported a RCRA hazardous waste number. This indicates that the 
generators considered the waste streams to be hazardous wastes 
instead of exempted. Of the 44, there were eleven waste streams 
for which the reason for exemption was uncertain. This indicates 
that their exempt status and reasons for exemption were incor­
rectly classified in the initial permit application review or 
that the manifest designation was incorrect. Table 4-3 is a list 
of the 41 waste streams identified as exempt wastes for which 
RCRA waste numbers were reported in the manifest data. The ReRA 
waste numbers recorded for the other three of the 44 waste 
streams were not designated RCRA hazardous waste numbers and 
were, therefore, reported as 0000 in Table 4-3. The exemption 
codes reported in Table 4-3 correspond to the code numbers given 
in Table 4-1. 
In many cases, the waste streams being classified could be coded 
using more than one of the chemical class categories. Tne 
category selected was based on either the constituent for which 
the waste stream would be considered potentially hazardous or, in 
cases involving two or more constituents of concern, based on the 
consultant's judgment regarding the relative hazard and concen­
tration of the constituents of concern. In addition, the hazard 
classification (indicated by the last digit of the waste type 
code number) was used to indicate potential hazards if not 
evident from the chemical classification category. In some 
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WASTE 
GENERATOR 
lD, NO, 
03128212111105 
(iN71250004 
0314405003 
MANIFESTED AS ReRA WASTES 
AlJTHNUM PROCESS NAME 
99:;'89 0 ELECTRONIC EQUIPMENT MFGR 
813026 AMICAL 48 PROCESS 
8121::218::2 ELECTROPLATING 
BUT IDENTIFIED AS 
GENERAl WASTE NAME 
WASTE OIL 
AM 1CAL. 48 SOL I D WASTE 
TREATED FILTEP SLUDGE 
EXEMPTED WASTES 
WASTE WAc;TE TYPF 
NO. 
jil!?J0(.1 1013" 
{(!00k\ 1114 "' 
D001 110:"4 
EXEMPTION 
CODE 
14 
15 
1~ 
-I 
:::1' 
.0 
m 
~ 
:I 
~ 
~ () 
C 
~ 
031601115187 923299 PARTS CLEANER 140 SOLVENT MINERAL. SPI~jTS 0001 1306~; 15 
2010305130 993:'17 COOLANT OILS COLIl-ANT OIL D0l?ll 131 :;f; 14 
l!l'31207512l01 9q5947 MFG ROTATING UNIONS SCREW MACHINE OIl. \>JASTE D0""1 1::,136 1'1 
0312075001 995948 MFG ROTATING UNIONS WATER SOLUARLE COOLANT D0~11 1:::11ilh 1 ~:) 
0311775002 621106 CAUSTIC WASH WATF~ Dill\i::' 13101' 1. ::1 
+::-
I 
~ 
0'\ 
031288012105 
lH34140007 
09302500l2l1 
92253::­
92~545 
92~548 
PRINTED 
PRINTED 
PRINTED 
CIRCUIT 
CIRCUIT 
CIRCUIT 
MFG 
MFG 
MFG 
AMMON I CAL 
AMMONICAL 
AMMONICAL 
COF'F'EF: 
C[)F"PE~ 
COPPE~ 
50U~ 
SDLN 
SOLN 
001217 
D00:: 
0002 
13024 
13144 
13024 
[11 
1211 
01 
0311865018 922569 PRINTED CIRCUIT MFG AMMONICAL COPPER SOLN D00:'~ 13l2l24 01 
13316005806 922723 PRINTED CIRCUIT MFG AMMON rCAL COPPER SOLlJT rON 000:' 13024 1111 
~971550002 922725 PRINTED CIRCUIT MFG AMMONICAL COPPER SOLN D12J0:2 13024 01 
0314710001 922727 PRINTED CIRCUIT MFG AMMONICAL COPPE~ SOLN D002 13~124 01 
0971900022 922748 PRINTED CIRCUIT MFG AMMONICAL COPPER SOLN D002 13024 01 
031l2l3000131 922892 PRINTED CIRCUIT MFG AMMONICAL COPPER SOLN D002 1312124 lill 
031121960007 922893 PRINTED CIRCUIT MFG AMHONICAL COPPER SOLN 0002 13024 01 
0010655007 922895 PRINTED CIRCUIT MFG AMMONICAl COF'PER SOLN DlZl02 1312124 1<"1 
13310965072 922896 PRINTED CIRCUIT MFG AMMONICAL. COPPE:F;. SOU~ Dli'0~ 13024 01 
0316220001 923162 PRINTED CIRCUIT MFG AMMONICAL COPPFR SOLON D002 13024 01 
0314405£173 993240 PRECISION MACHINING SPENT HYDRA~_IC OIL D00:' 13136 14 
0310455013 
043lileJ55028 
993987 
92~535 
PIPELINE PUMPING STATION 
PRINTED CIRCUIT MFG 
USED OIL (#2 FUFL 80% 
AMMONICAL COPPER SOLN 
10% CRAN D0111:=.: 
DI210:~ 
13136 
I 
1312124 
14 
01 
1l: ! 
TABLE 4-3 (co.ntinued) -I =r ~ 
m;a 
3 
GENERATL1F 
TO. NO. 
AUTHNUM PROCESS NAMf, GENFf-"4l WASTE NAME WAS'j E 
NO. 
WAS TE TYF"F EXEMFll0N 
CODt 
t:\
.. 
a 
c 
1970:.';0I'H2114 811:::15 Et1TSSION CONTRfli. BAG HUllSI:'. W{~s rE Dl2lli l6 :. J ;,I~:'4 08 
." 
0316:':i00liHil3 BI?J0077 RESIM r1FG VARN I SH SLUDm:. DI110E3 \2106 15 
20103l?151~;b 811:'1"' DRUM DRVING-EVAPORATING METHOD FLEXCl WASH-UF- WATEF. RES I DUE 0(,10[1 1-1('16 i?1l 
1331611112154:::8 811509 MOLDING PROCESS/NON FERRIS Fnu FOUNDRY SAND Dlill118 IH'C4 1~; 
:;'01030~.104 920103 COOLANT OILS WASTE OILS D008 1.31-·", 14 
0310965079 920601 SPECIAL FASTENERS WASTE OIL F0QI2 131 ~;b 14 
.p 
I 
0316005385 822403 BOTTLE CLOSURE lINERS F'LAST ISOL WASTE F 1210 ? 1:'01..., 1 =t 
~ 
-.l 
0014710001 812033 FLOWTHROUGH SYSTEM ~: WASTEWAT COMPLEX COPPE~ SLUDGE F006 12(~24 (111 
0078040001 8211':287 AUTOMOBILE MANUFACTURING VACUUM FILTEF CAKE F0Lil6 12106 (11 
11.112161(.15(-102 830461 MFG OF PRINTED CIRCUIT BOARDS NEUTRALIZED ETCHING SOLUTION Fl1J06 131211"": 1 ~j 
0310120001 831035 COAL COMBUSTION BOILER FLY ASH Fl2l06 11147 fl8 
161045501112 822172 WASTE TREATt1ENT SLUDGE TH I CKEN WASTE TREATMENl PLANT SLUDGE F"-'06 32106 (?II 
0970505012'1 780766 LIGHTING EQUIPMENT MFG SOLVENT WITH PAINT RESIDUE F017 1 H-j:~4 15 
0.310240lMl5 9931.99 OIL REFINING OIL/WATER/SOLID MIXTURE k:048 111:::;6 01 
(7191l~550015 831353 WIRE CLEAN I NG OPERAT InN WASTE WATER SETTLI NG SCUM k:067 3:?0:;:a 1 ~; 
111:316005438 9218:'1 MACHINING WATER SOLUBLE COOLANT K062 1:'1:;6 14 
03149712101111 780677 LATEX PAINT MFG LATEX PAINT SLUDGE K081 12106 01 
1;'314971210\111 8:::'2876 LATEX PAINT MFG PAINT SLUDGE Kk181 121fk ~/~ 1 
1 19 115fl002 792485 INSULATION AMOIST ASBESTOS U12113 1114c:. 01 
I. 
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cases, this also reflected the hazards associated with constitu­
ents other than the constituent category indicated in the 
chemical class cateogry code (i.e., digits three and four of the 
waste type code). 
Additional Information ~~ Exemet Waste 
The Volume 2 exempted waste catalog in Appendix B is a printout 
of a computerized data base file compiled by WAPORA. The d~ta 
base only contains data obtained from the pretreatment files in 
the Illinois EPA Division of Water Pollution Control. The data 
obtained from the GCMSD and the Illinois EPA Division of Air 
Pollution Control Division was not computerized for inclusion in 
the Volume 2 catalog. These data are already computerized and 
could be added more efficiently in the future using copies of the 
computer tapes or disks which could be obtained from the source 
files. 
The data avialable from the POTW surveys were not consistent from 
one POTW to another. Therefore, the information reported in the 
Vol ume 2 cat a log is not com pI eet e for man y ofther e cor ds • The 
initial source of information provided to the POTWs for their 
Phase 1 industrial survey was the data compiled in the 1980 
Industrial Waste Survey conducted by Franklin and Associates for 
the Illinois EPA. The individual POTWs either conducted further 
investigation and evaluations or assumed the data to be substan­
tially correct and proceeded to establish their programs to 
comply with the pretreatment regulations being set by the U.S. 
EPA and Illinois EPA. 
The selection of waste streams to be included in the Volume 2 
catalog was based on the indication of hazardous constituent 
being discharged to the POTWs. The information provided by the 
various POTWs concerning hazardous cosntituents was extremely 
diverse. Many of the POTWs' reports assumed hazardous constitu­
ents were being discharged from certain types of industries 
unless otherwise indicated in available records or unless 
additional information was obtained from industry repsonses to 
questionnaires, site visits, and/or telephone interviews. Some 
of the POTWs did not include information concerning constituents. 
A limited number of the POTWs have obtained some baseline 
monitoring data. However, the data are usually limited to heavy 
metals, fats and oils, and pH. The available monitoring data on 
organic compounds are limited to relatively few situations where 
individual industries have been monitored or when monitoring data 
have been collected on effluent discharges from the treatment 
plants receiving several industrial wastewater flows. The 
constituent information indicated in the data available from the 
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POTW surveys based on the fourteen categories used in the waste 
type code developed for the Volume 1 catalog. As a result of the 
variability of information provided in the POTW surveys~ the 
catalog does not contain a consistent list of industries of 
similar types between POTWs. It does, however~ indicate those 
industries considered most likely to be hazardous by the indivi­
dual POTW. 
The quantity of wastewater generated is also included in the 
Volume 2 catalog where available. In order to provide a consjs­
tent volume measurement, all quantities were converted to gallons 
per year, assuming 260 working days per year. When process flows 
were distinguished from total flows, the annual volume was also 
reported. In some cases~ quantities were not reported by the 
POTWs. In those cases, the volumes reported were replaced with 
flNA", indicating the data were not available. 
The GCMSD violations listed only include four categories for 
parameters that address organic compounds in the wastewater 
discharges cited for violations. These categories include 
phenols; two generic categories~ toxic substances and volatiles; 
and fats, oils, or greases. There are fifteen metal categories 
for violations including the following: 
Silver Iron 
Arsenic Fluoride 
Barium Hexavalent chromium 
Cadmium Mercury 
Readily releasable cyanide Manganese 
Total cyanide Nickel 
Total chromium Lead 
Copper Zinc 
The remaining two categories of interest are pH and ammonia which 
provide information on the potential corrosive characteristics of 
the waste stream. No information concerning the volume of flow 
or the concentration in excess of existing discharge limits was 
provided. 
The list of violators identified a total of 1~378 industrial 
waste streams in violation of standards set for the various 
parameters. Since the categor.y that would identify waste oils 
also includes fats and greases, it was not possible to identify 
the number of waste streams containing waste oils. However, a 
review of the violations indicates that there are 63 waste 
streams that contain organic chemical constituents in the other 
three categories which address organic chemical constituents. As 
expected~ metals violations appear to account for the majority of 
the violation parameters since metals are commonly monitored in 
wastewater discharges and they represent 15 of the 34 categories. 
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The second listing provided by GCMSD was a printout of a metals­
cyanide surveillance program that indicates 398 generators of 
waste streams that could be considered as hazardous due to metals 
or cyanide constituents. This data base provides information 
which could be used to increase the Volume 2 data base. However, 
the GCMSD indicated that much of the information released by the 
various industries may be considered confidental. It may be 
necessary to address this issue in future attempts to obtain a 
copy of the computerized data base. The information of particu~ 
lar interest in the GCMSD data base includes identification of 
the generator's name and address as well as the hazardous 
constituents in the waste streams, the existing pretreatment 
efforts, and the flow in gallons per day. This information could 
be useful in estimating the types of treatment wastes that may be 
generated and assist in assessing the impact of pretreatment 
programs in generation of new hazardous waste streams in Chicago. 
The data obtained from the Illinois EPA Division of Air Pollution 
Control included a notation that the data contained in the data 
base have not been verified and would require independent 
verification. However, it does provide an indication of the 
prevalence of hazardous waste use as auxiliary boiler fuels. The 
printout identified thirteen industrial boilers that burn waste 
oils. The annual volume of waste oils burned is approximately 
31,952,000 gallons. This estimate was calculated by multiplying 
the average operating rate expressed in SCC (source classifica­
tion code) units per hour times the operating hours per year. The 
SCC unit indicated for waste oils was 1,000 gallons. 
The relationship of the wastes reported in the Volume 1 and those 
included in the Volume 2 catalogs and the data bases from the 
GCMSD and Illinois EPA air pollution source file are not neces­
sarily exclusive. For example, the volume estimates for liquid 
waste burned in boilers may also include liquid waste streams 
that were manifested to the boiler facility or to a waste fuel 
blender. If the wastes were manifested in 1982 or 1983 in excess 
of 1,000, then it would be included in the Volume 2 catalog. 
Also, waste treatment sludges from industrial pretreatment and 
POTW operations are frequently manifested to treatment or 
disposal facilities and would, therefore, be included in the 
Volume 1 catalog if they exceeded 1,000 in 1982 or 1983. 
?ummar~ and Recommendations 
A major gap in the data available to identify exempt waste 
streams in Illinois involves on-site disposal of non-RCRA waste. 
There is currently no requirement to report on-site treatment, 
storage, or disposal of wastes that are not regulated by RCRA and 
do not involve wastewater discharges. 
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Another problem with utilizing the data discussed in this report 
involves the need to adjust the various data sources to reflect 
similar time periods. Hazardous waste generation is subject to 
direct variation with prevailing economic conditions. Industrial 
activity is greater when the economy is strong than it is when 
the economy weakens. Obviously, greater levels of industrial 
activity will result in greater volumes of waste generation. 
A key recommendation for future activities involves the develop:.­
ment of methods to correlate the data from the different sources 
toe lim ina ted up 1 i cat ion and pro v ide com pat a b 1 e tim e f r-a me 
references. Projection and assessment of waste generation in the 
future without correlating the data is analogous to making 
economic projections using dollar values from different years. In 
addition, an evaluation of the relationship between waste 
generation over several years and fluctuating economic conditions 
is recommended to identify an adjustment factor for future 
projections. 
Continued activity and development of pretreatment programs and 
enforcement will improve the data available concerning potential­
ly hazardous constituents that may occur in wastewater treatment 
systems. An alternative approach to attempting to obtain data on 
each industrial wastewater stream would be to utilize the data 
from previous wastewater characterization studies in combination 
with data available from Illinois EPA pretreatment files. This 
will provide a basis for estimating the type, volume, and variety 
of waste types from different industrial categories with differ­
ent types of wastewater pretreatment processes to meet pretreat­
ment discharge requirements. 
The resolution of discrepancies between RCRA and non-RCRA 
designations identified in this project should also involve 
identification of waste streams that were previously exempted but 
may now be considered RCRA wastes under the 1984 amendments. The 
waste type code assigned to the Volume 1 catalog wastes could be 
used for that purpose. 
Finally, general refinement and use of waste classification codes 
should be a major part of efforts to evaluate and estimate 
hazardous waste activities. The wide variations of waste streams 
requires the development of general categories for which ranges 
of constituents can be established. This will help reduce the 
volume of data neccessary to plan for and implement appropriate 
management strategies and controls for hazardous wastes in 
Illinois. 
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SECTION 5 
CHARACTERIZATION OF WASTES 
This section describes ERM's collection and organization of 
information on the characteristics of several waste streams 
generated in Illinois. Future research programs at HWRIC ~re 
expected to be directed towards issues such as the amenability of 
Illinois wastes to recycling, treatment, or source reduction as 
alternatives to Land disposal and the degree of hazard repre­
sented by Illinois wastes. 
Detailed characterization of wastes will be required to effec­
tively address these issues. In this task, ERM compiled the 
required information through screening data in waste disposal 
permit applications and by interviewing several generators in 
Illinois. The final products of this task are given in Appendix 
C in two volumes: 
Volume 1:	 Information on Waste Characteristics from 
Disposal Permit Applications 
Volume 2:	 Information on Waste Characteristics from 
ERM's Generator Survey 
Technical Aeeroach 
Identify Waste streams 
Because of the magnitude of data collection and processing, it 
was decided at the beginning of this task to restrict the task's 
activities to only RCRA hazardous wastes generated in Illinois. 
Other special wastes and wastes generated out-of-state (but 
managed in Illinois) were not included. 
The quantities reported by generators during 1982 and 1983 were 
first analyzed to identify the 25 highest volume RCRA waste 
numbers. A list of these waste numbers is given in Table 5-1. 
The largest generators of these wastes were next identified. By 
considering at least the large generators of high volume waste 
types, a substantial percentage of the wastes can be characteriz­
ed. Generators of the high volume RCRA wastes were identified by 
their industrial groups (four-digit SIC code) rather than by 
their name. This insured that wastes with identical waste numbers 
from similar industries could be compared. 
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Basis: 
RCRA 
Waste 
Rank Number 
1 K062 
2 0002 
3 0001 
4 K061 
5 F006 
6 F003 
7 F005 
8 0008 
9 F001 
10 K047 
11 FOO7 
1 2 D006 
1 3 0007 
14 F002 
15 KOB3 
16 K086 
TABLE 5-1 
HIGH VOLUME WASTE NUMBERS 
Generator Annual Reports (1982/1983) 
Oesc~iEtion 
Pickle Liquor from Steel Finishing Operations 
Corrosive Waste 
Ignitable Waste 
Emission Control Dust from Steel Manufacturing 
Operations 
Wastewater Sludge from Electroplating Opera­
tions 
Non-Halogenated Solvents and still Bottoms 
(Xylene) 
Non-Halogenated Solvents and Still Bottoms 
(Toluene) 
Toxic Waste Containing Lead 
Spent Halogenated Solvents and Still Bottoms 
from Degreasing 
Pink/Red Water of Explosives Manufacturing 
Spent Cyanide Solution of Electroplating 
Operations 
Toxic Waste Containing Cadmium 
Toxic Waste Containing Chromium 
Spent Halogenated Solvents and Still Bottoms 
from Degreasing 
Distillation Bottoms of Aniline Production 
Ink Industry Wastes, Washes, and Sludges 
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TABLE 5-1 (continued) 
Rank 
RCRA 
Waste 
Number Description 
17 K071 Brine Purification Mud 
1B D004 Toxic Waste Containing Arsenic 
19 K04B DAF Float of Petroleum/Refining Industry 
20 U051 Creosote 
21 U130 Hexachlorocyclopentadiene 
22 FOO9 Strip and Solvent from 
Operations (Cyanide) 
Electroplating 
23 FOOB Plating Sludge 
(Cyanide) 
of Electroplating Operations 
24 KOB7 Tank Tar Sludge of Coking Operations 
25 K025 Distillation Bottoms 
Nitrobenzene 
from the Production of 
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Thus, waste streams of primary interest in this task are identi­
fied by RCRA waste number and SIC code in four digits. A list of 
these waste streams is given in Table 5-2. Several wastes other 
than those Listed in Table 5-2 were also characterized. During 
the screening of data in disposal permit applications, all 
identifiable generators of the 25 high volume waste numbers were 
considered. Information on the characteristics of all wastes 
reported by the generators was obtained during interviews. 
Tyee of Information Obtained 
Three types of information were sought from generator interviews 
and analysis of disposal permits: 
Physical characteristics
 
Chemical characteristics
 
Hazardous constituents
 
The following physical characteristics were of interest: 
Physical form 
Phase distribution 
Density 
pH 
Chemical characteristics of wastes were described by identifying 
all major chemical species present and their occurrence in terms 
of percentages. Hazar.dous constituents were specified by 
reporting their concentrations -- typically in parts per million 
(ppm). 
The information obtained in this task may not precisely fill data 
needs or provide accurate characterization in all cases. For 
example, interview time was limited, and no claim was made or 
implied by either party of the interview that the procured 
information was precise or complete, particularly with regard to 
the waste components and chemical composition. In many in­
stances, the information obtained was an estimate provided as an 
"educated guess" from the person being interv iewed. I n others, 
the information was taken from one waste analysis as represenLa­
tive of the stream for which that particular characteristic 
varies widely over time and between analyses. 
Also, information obtained from data in the disposal permit 
applications: (1) may not always be representative of wastes 
currently generated, (2) is restricted to the data elements which 
were computerized, and (3) is subject to errors during transfer 
of data from the permit application form to the computerized data 
base. Despite these limitations, the information obtained in 
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TABLE 5-2 
Basis: 
WASTE 
Analysis 
STREAMS OF PRIMARY 
of Generator Annual 
INTEREST 
Reports (1982/1983) 
Waste 
Stream 
Number 
RCRA 
Waste Number 
SIC Code 
(Four Digits) Description 
1 K062 3312 Pickle Liquor from Steel Works 
2 K062 7600 Pickle Liquor from Commercial TSD Facilities 
3 K062 3316 Pickle Liquor from Cold Rolled Steel Manufacture 
4 D002 2821 Corrosive Waste 
Manufacture 
from Plastics and Synthetic Resins 
5 0002 4923 Corrosive Waste 
Distribution 
from Natural Gas Transmission and 
6 D002 3679 Corrosive Waste from Manufacture 
Electronic Application 
of Connectors for 
7 D001 2732 Ignitable Waste from Book Printing 
8 0001 2851 Ignitable Waste from Paint Manufacture 
9 D001 2821 Ignitable Waste 
Manufacture 
from Plastics and Synthetic Resins 
10 K061 3312 Emission Sludge from Furnace Production from Steel Works 
11 K061 3469 Emission Sludge from Metal Stampings Manufacture 
12 FOO6 3531 Electroplating Wastewater 
Machinery Manufacture 
Sludge 
I 
from Construction 
I,
1,1 
V'1
 
V'1
 
I 
Waste 
Stream 
Number 
13 
14 
RCRA 
Waste Number 
FOO6 
F003 
15 
16 
F003 
FOOS 
17 FOD5 
18 F005 
19 0008 
20 FOO1 
21 FOO1 
22 
23 
K047 
F007 
V'l 
I 
0\ 
24 F007 
! 
TABLE 
SIC Code 
(Four Digits) 
7600 
2851 
2899 
2380 
7600 
2851 
3489 
3662 
3861 
2892 
3662 
7600 
5-2 (continued) 
Description 
Electroplating Wastewater Sludge from Commercial TSDF 
Spent Non-Halogenated Solvents from Paints, Varnishes, 
Lacquers, and Enamels Manufacture 
Spent Non-Halogenated Solvents from Chemical Manufacture 
Non-Halogenated Solvents and Still Bottoms from 
Miscellaneous Apparel and Accessories Manufacture 
Non-Halogenated Solvents and Still Bottoms from 
Commercial TSD Facilities 
Non-Halogenated Solvents and Still Bottoms from Paints, 
Varnishes, Lacquers, and Enamels Manufacture 
Toxic Waste (Lead) from Ordnance and Accessories 
Manufacture 
Spent Halogenated Solvents from Radio and Television 
Manufacture 
Spent Halogenated Solvents from Photographic Equipment 
Manufacture 
Pink/Red Water from Explosives Manufacture 
Spent Cyanide Solution from Radio and Television 
Manufacture 
Spent Cyanide Solution from Commercial TSO Facilities 
I I: I 
Waste 
Stream 
Number 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
V'1 
I 
-....J 
RCRA 
Waste Number 
F007 
0006 
0006 
D006 
0007 
0007 
0007 
F002 
F002 
F002 
KOB3 
K086 
K086 
TABLE 
SIC Code 
(Four Digits) 
3471 
2893 
3452 
3672 
2833 
3316
 
2911
 
7391
 
1710 
3631 
2851
 
7391
 
2893
 
5-2 (continued) 
Description 
Spent Cyanide Solution from Electroplating, Plating, 
Polishing, and Anodizing Operations 
Toxic Waste (Cadmium) from Printing Processes 
Toxic Waste (Cadmium) from Bolts, Nuts, Screws 
Manufacture 
Toxic Waste (Cadmium) from Cathode Ray Television 
Picture Tube Manufacture 
Toxic Waste (Chromium) from Medicinal Chemicals and 
Botanical Products Manufacture 
Toxic Waste (Chromium) from Cold Rolled Steel 
Manufacture 
Toxic Waste (Chromium) from Petroleum Refining 
Spent Halogenated Solvents and Still Bottoms from 
Research and Development Laboratories 
Spent Halogenated Solvents and Still Bottoms from 
Commercial Construction 
Spent Halogenated Solvents from Household Cooking 
Equipment Manufacture 
Distillation Bottoms from Aniline Production 
Ink Industry Wastes, Washes, and Sludges 
I I:Ink ~rinting Wastes, Washes, a~d Sludges I 
Waste 
Stream 
Number 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
V'1 
I 
co 
RCRA 
Waste Number 
K071 
0004 
0004 
0004 
K048 
K048 
U051 
U051 
F009 
F008 
F008 
KGB7 
K025 
TABLE 
SIC Code 
(Four Digits) 
2869 
7600 
3221 
2819 
2992 
2911 
2865 
4743 
3471 
3452 
3644 
3312 
4953 
5-2 (continued) 
Description 
Brine Purification Muds 
Toxic Waste (Arsenic) from Commercial TSDF Facilities 
Toxic Waste (Arsenic) from Glass Containers Manufacture 
Toxic Waste (Arsenic) from Inorganic Chemicals 
Manufacture 
OAF Float from Lubricating Oils and Greases Manufacture 
OAF Float from Petroleum Refining 
Creosote from Coal Tars, Dyes, and Organic Pigments 
Manufacture 
Creosote from Rental of Railroad Cars 
Stripping and Cleaning Solution (Cyanide) from 
Electroplating, Plating, and Polishing 
Plating Sludge from Bolts, Nuts, Screws, Rivets, and 
Washers Manufacture 
Plating Sludge from Noncurrent Carrying Wiring Devices 
Decanter Tank Sludge from Steel Works 
Distillation Bottoms from the Production of Nitrobenzene 
I: I 
ThCl ERM Groop 
this task represents the types of waste characterization required 
to evaluate either the treatability or the degree of hazards of 
ReRA hazardous wastes generated in Illinois. 
~~l~sis of Diseosal Permit Aeelications 
Selection of Work Files 
The work file selected for identifying waste streams of inter~st 
in this task were the Generator Annual Reports for 1982 and 1983. 
However, the work files which were used for analysis of disposal 
permit applications were: 
File F - Proposed Disposal of Special Wastes 
File G - Additional Information on Special Wastes 
The contents, size, and structure of these files are given in 
Figure 2-2. To use both files, the authorization number (of the 
disposal permit) must be known. Each authorization represents a 
waste type from a specific generator managed at a specific 
off-site TSD facility. Items of information in these files which 
wer.e used for this task are: 
Waste numbers and waste class given in File F. 
This latter information (waste class) identifies 
whether a given special waste is hazardous or 
non-hazardous. 
All the additional information given in File G. 
This information described the waste phase, pH, 
flash point, solids content, key components, and 
the metals content for each waste stream which was 
selected for detailed characterization. 
However, these work files do not specify SIC codes for the 
industrial activity generating the wastes. Data processing was 
therefore required to select the required information from work 
files. 
Data Processing 
Work File F was extended by identifying (via both two-digit and 
four-digit SIC codes) the industrial activities of the generators 
in the file. The generators so identified were mainly the large 
generators who reported during 1982 or 1983. This exercise 
enabled ERM to identify the authorization numbers of interest. 
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The selected authorization numbers were those which referred to 
appropriate combinations of RCRA waste numbers and SIC codes. By 
using these authorization numbers, Work File G was screened to 
procure the required information in three formats: 
Physical characteristics
 
Chemical composition
 
Metals content
 
A detailed characterization was compiled for 61 categorie~of 
wastes. These categories were based on: 
Waste numbers
 
OR Waste numbers and two-digit SIC codes
 
OR Waste numbers and four-digit SIC codes
 
A complete list of these categories is given in Table 5-3. 
Generator Interviews 
Selection of Generators for Interview 
More than 100 high volume generators are associated with the 
waste streams of interest. Thirty industries were initially 
selected for interviews. The candidates were selected using the 
following criteria: 
1.	 Total volume generated. 
2.	 Not more than two industries in a like SIC group, 
regardless of relative volume of waste generated 
from members of that group. 
3.	 An attempt to include as many types of top volume 
categories represented as possible. 
4.	 Commercial rSD facilities were excluded because of 
double counting possibilities, i.e., wastes 
manifested by these operations may have already 
been manifested from Illinois industries. 
5.	 Laboratories were excluded because of the varied 
and unpredictable nature of their wastes. 
6.	 Generators with probable one-time generation 
volumes (those unlikely to sustain hazardous waste 
generation from ongoing operations) were eliminat­
ed. 
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TABLE 5-3 
WASTE CATEGORIES SELECTED FOR DETAILED CHARACTERIZATION 
Source: Analysis of Disposal Permit Applications 
Reference: Appendix C, Volume 1 
fwo- Four-
RCRA Digit - Digit 
Waste SIC SIC 
Category Number Code Code 
1 Ignitable Waste D001 - All -
2 Ignitable Waste from Chemical Industries 0001 28 
"3 Ignitable Waste from Fabricated Metal Products 
Manufacture 0001 34 
4 Ignitable Waste from Machinery Manufacture 0001 35 
5 Ignitable Waste from Electrical Machinery Manufacture 0001 36 
6 Ignitable Waste from Plastics and Synthetic Resins 
Manufacture DOO1 28 2821 
7 Ignitable Waste from Paint Manufacture 0001 28 2851 
8 Ignitable Waste from Industrial Organic Chemical 
Manufacture 0001 28 2869 
9 Ignitable Waste from Miscellaneous Chemical Industries 0001 28 2899 
10 Ignitable Waste from Metal Can Manufacture 0001 34 3411 
11 Itjnitable Waste from Office Machines Manufacture 0001 35 3579 
12 Ignitable Waste from Motors and Generators Manufacture DOO1 36 3621 
13 Ignitable Waste from Electronic Components Manufacture DOO1 36 J679 
14 Corrosive Waste 0002 - All -
15 Corrosive Waste from Chemical Industries D002 28 
16 Corrosive Waste from Fabricated Metal Products 
Manufacture D002 34 
17 Corrosive Waste from Machinery Manufacture 0002 35 
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TABLE 5-3 (continued) 
Two- Four­
RCRA Digit Digit 
Waste SIC SIC 
Category Number Code' Code 
18 Corrosive Waste from Electrical Machinery Manufacture 0002 36 
19 Corrosive Waste from Coating, Engraving, and Allied 
Services Manufacture 0002 34 3471 
20 Toxic Waste Containing Arsenic 0004 - All -
21 {oxic Waste Containing Cadmium 0006 
- All -
22 Toxic Waste (Cadmium) Primary Metal Industry 0005 33 
23 Toxic Waste (Cadmium) Fabricated Metal Products 
Industry 0006 34 
24 roxic Waste (Cadmium) from Electroplating 0006 34 3471 
25 Toxic Waste Containing Chromium 0007 
- All -
26 Toxic Waste (Chromium) Chemical Industry 0007 28 
27 Toxic Waste (Chromium) Fabricated Metal Products 
Manufacture 0007 34 
28 Toxic Waste (Chromium) Machinery Manufacture 0007 35 
29 Toxic Waste (Chromium) from Electroplating D007 35 3519 
30 roxie Waste Containing Lead 0008 
- All -
31 roxie Waste (Lead) Primary Metal Industry 0008 33 
32 Toxic Waste (Lead) Fabricated Metal Products Industry 0008 34 
33 Toxic Waste (Lead) Electrical Machinery Manufacture 0008 36 
34 Toxic Waste (Lead) from Ordnance and Accessories 
Manufacture 0008 34 3489 
35 Spent Halogenated Solvents and Sludges from Decreasing 
Operations F001 
- All -
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TABLE 5-3 (continued) 
Category 
RCRA 
Waste 
Number 
Two­
Digit 
SIC 
Code 
Four­
Digit 
SIC 
Code 
36 Spent Halogenated Solvents and Sludges from Fabricated 
Metal Products Manufacture F001 34 
37 Spent Halogenated Solvents and Sludges from Machinery 
Manufacture F001 35 
38 Spent Halogenated Solvents and Sludges from Electrical 
Machinery Manufacture F001 36 
39 Spent Halogenated Solvents and Still Bottoms from 
Decreasing F002 - All -
4D Spent Halogenated Solvents and Still Bottoms from 
Fabricated Metal Manufacture F002 34 
41 Non-Halogenated Solvents and Still Bottoms (Xylene, 
etc.) FOD3 
- All -
42 Non-Halogentated Solvents and Still Bottoms from 
Chemical Industry FD03 28 
43 Cresols, Nitrobenzene Solvents, and Still Bottoms FDD4 
- All -
44 Non-Halogenated Solvents and Still Bottoms 
etc. ) 
(Toluene, 
FOD5 
- All -
45 Non-Halogenated Solvents and Still Bottoms from 
Chemical Industry FOD5 28 
46 Non-Halogenated Solvents and Still Bottoms from 
Industrial Organic Chemicals Manufacture FOD5 28 2869 
47 Wastewater Sludge of Electroplating Operations f006 
48 Wastewater Sludge from Fabricated Metal Products 
Manufacture F006 34 
49 Wastewater Sludge from Electroplating F006 34 3471 
50 Spent Cyanide Solution of Electroplating Operations FOD7 
- All -
51 Spent Cyanide Solution from Machinery FOD7 35 
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TABLE 5-3 (continued) 
Two- Four-
RCRA Digit Digit 
Waste SIC SIC 
Cate9or~ Number Code Code 
52 Plating Sludge of Electroplating Operations (Cyanide) FOO8 All -
-
53 Strip and Solvent Electroplating Operations (Cyanide) FOO9 - All -
54 OAF Float of Petroleum/Refinery Industries K048 - All -
55 Emission Sludge of Furnace Production of Steel K061 - All -
56 Emission Sludge from Furnace Production of Primary 
Metals Industry K061 33 
57 Emission Sludge of Furnace Production from Steel Work K061 33 3312 
58 Pickle Liquor from Steel Finishing Operations K062 - All -
59 Pickle Liquor from Primary Metals Industry Manufacture K062 33 
60 Pickle Liquor from Steel Works K062 33 3312 
61 Ink Industry Waste, Washes, Sludge K086 - All -
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7.	 Oil refineries were eliminated because of similar 
information gathered in a previous Chicago area 
study. 
8.	 Plating shops were eliminated because of similar 
information gathered in a previous Chicago area 
study. 
Of the initial thirty industries contacted, ten declined to be 
interviewed for various reasons. These reasons included: 
Proprietary manufacturing operation about which no 
information can be released 
Advice from legal counselor decision by manage­
ment that the interview would create unnecessary 
risk to the company 
Because relevant manufacturing operations have 
ceased, the company did not wish to conduct an 
interview 
Of those 
others d
declined 
substituted 
eclined. 
and 26 were 
for these 
In all, 39 
interviewed. 
original 
industries 
ten 
w
who 
ere 
declined, 
contacted, 
some 
13 
Interview Methods 
Contact was initially made with the selected manufacturing 
facility's environmental manager. In many cases, that person was 
able to either commit to and schedule the interview directly, or 
request a letter of authentication regarding the survey, and then 
schedule an interview after review by company management. The 
letter of authentication, which was either sent prior to inter­
views or hand delivered at the time of interviews, is attached as 
Figure 5-1. All those interviewed received a copy of the letter 
for their files sometime during the interview process. 
Generally, the interviews were conducted in person at the 
generator's manufacturing location. A few interviews had to_be 
conducted by telephone because the person responsible for 
environmental matters was located remotely at a corporate 
facility outside the state of Illinois. The interviews were 
conducted from a list of prepared questions organized into a 
format similar to the information provided in the individual 
interview summaries which are attached. 
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FIGURE 5-1
 
HWRIC'S LETTER OF AUTHENTICATION
 
FOR GENERATOR SURVEY
 
State Water Survey Division 
HAZARDOUS WASTE RESEARCH AND INFORMATION CENTER 
Illinois Department of 
Energy and Natural Resource~ 
POBox 5050, Station A 
Champaign, Illinois 61820 
June 17, 1985 
Gentlemen: 
'I'he State of Illinois Hazardous Waste Re£earch and Information Center 
(HWRIC), part of the Illinois Department of Energy and l~at.ural Resources, 
is addressing the im!?ortant i..:3sue of how to reduce reliance on landfills 
for hazardous waste disposal, yet provide for industrial needs within the 
state. In order to insure that adequate hazardous waS"Le facilities are 
available with appropriaLe consideration given to financial and 
institutional constraints, a reliable base oE data on waste generation and 
wasce managemen,t practices is essentIal. Although Illinois has extensive 
information on past waste generation, the 111inois Hazardous Waste Task 
Force found the existing data bases to be ambiguous and difficult to 
integrate. 
Environmental Resources Mana,gement (ERM) has been retained bi HWRIC as the 
consulting firm to conduct a current state-wide hazardous waste generation 
study. As part of this evaluation, ERM will conduct interviews with 
representatives of significant hazardous waste generators within the 
state. This survey will gather information on the followinq subjects: l} 
waste types, characteristics, and quantities generated; 2} current 
management practices; 3) the manufacturing processes which generate these 
was tes; and 4} any plans to significantly change the volume of hazardous 
waste generated. 
Your company has been tentatively selected as one of those to be 
interviewed, and we request your participation in this data gathering 
process. Please be assured that confidentiality will be maintained on 
specific information collected from your company. The purpose is to 
collect generic data for overall planning purposes, not to obtain or 
publish information on any particular company. 
We greatly appreciate your cooperation in this matter of great importance 
to the State of illinois. 
Very truly yours, 
David 'rhomas 
Director 
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Initially, during early interviews, an attempt was made to 
compare regulatory data on waste generation with the facility 
records. It was soon discovered that this was unnecessarily 
time-consuming and that there were difficulties in comparing the 
two different data sources -- regulatory data on generation and 
the generators' records. As a time-saving measure, on subsequent 
interviews, generation data from year-end summary reports was 
requested directly. Thus, waste type and quantity information 
for the three years 1982, 1983, and 1984 generally reflects t~e 
numbers taken directly from these year-end reports. 
The information taken from the year end summary reports includes 
the waste codes, quantities, densities, and TSD management 
facility. Other information obtained during these interviews was 
provided by the individual being interviewed. 
Information on waste characteristics obtained during the inter­
views included: 
Waste composition 
Hazardous constituents 
Form 
Phase distribution 
A list of the waste streams which were characterized during the 
interviews is given on Table 5-4. It should be noted that more 
than one waste number is often used to describe a waste stream. 
At times, the industrial activity is described by more than one 
SIC code. 
Results and Discussion 
Anallsis of Diseosal Permit Ae~l~ation 
The results of ERMis analysis of disposal permit applications is 
given in Appendix C (Volume 1). For the sake of this discussion, 
the characterization of ignitable wastes (D001) generated by the 
organic chemical indsutry (SIC 2869) is considered in this 
section. A total of nine wastes were identified in this cate­
gory. The physical characteristics of these waste categories aTe 
given in Table 5-5. Their chemical composition is described in 
Table 5-6. Metal contents are given in Table 5-7. 
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TABLE 5-4
 
WASTE STREAMS CHARACTERIZED DURING INTERVIEWS
 
RCRA 
Waste 
Number 
SIC Code 
(four digits) General"Waste Name 
0001 2013 Waste Ink Solvents 
0001, 0006 3452 Lacquers and Waxes 
D001 3362 Spent Non-Haloenated Solvents 
0001 2899 Solvent Rinses (3 Streams) 
0001 2899 Ignitable Solid Scraps/Solvents 
0001, 0002 2899 Organic Compound 
(2 Streams) 
- Still Bottoms 
0001, 0009 2899 Solvent Rinses with Mercury 
0001 2899 Isopropyl Alcohols 
0001 3698 Methyl Ethyl Ketone with Paint 
0001, 0002 3698 Paint Resins 
0001, 0002 3698 Polishing Compounds 
0001, D002 3698 Filter Press Sludges 
0001 2641 Solvents (2 Streams) 
0001, 0005 2851 Still Bottoms, Thinner Sludges 
0001, 0008 2851 Used Paint Wastes 
0001, 0003, FOOS 2754 Waste Flammable Cleanup Liquids 
0001, D002, 0007 2754 Plating Wastes 
0001 2821 Waste Process Solvents 
0001 2821 Waste Process Waters 
0001 2821 Solvent Wash Waters 
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TABLE 5-4 
RCRA 
Waste SIC Code 
Number (four diqits) 
0001 2821 
0001 2865 
0001 2851 
0001 2851 
0001 2821 
0001 2821 
0001 3661 
0001 2821 
0001, 0002, FOD1 2821 
0001 2821 
0001, 0002 2821 
0001 2821 
0001, FOD1 2821 
0001 2821 
0001 2821 
0001 2821 
0001 2821 
0002, 0003 2013 
0002 3362 
DD02 3661 
(continued) 
General Waste Name
 
Scrap Resins
 
Solvents
 
Paint Solvents
 
Ignitable Waste Paint with
 
Solvents (2 Streams) 
Tri Butyl Phosphene Oxides
 
(2 Streams)
 
Machine Solids with Lapping
 
Vehicles 
Petromine AF 109 
Seal Coat Epoxy 
Laboratory Wastes 
Vinyl Acetates 
Oi Ethyl Aluminum Chlorides 
Organic Peroxides 
Low-Density Polyethylene Oil 
Mineral Spirits 
API Oils 
Dox Filter Coats 
Oi Ethyl Sulfide Filters 
Waste Caustic Effluents 
Spent Nitrating Acids - pH 1.0 
Caustic Spray Paint Booth Sludges 
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fABLE 5-4 
RCRA 
Waste SIC Code 
Number (four digits) 
0002 3661 
0002 2899 
0002 2899 
0002 3698 
0002 2851 
D002 2821 
0002 2821 
0002 2821 
0003 2899 
0005 3362 
K005, K086 2899 
0006, 0008 3671 
0007, 0008 2899 
0007 2821 
0008 3362 
0008 3362 
0008, K044, K046 3362 
0008, K044, K046, 3362 
F008 
0008, 0009 3362 
0008, 0006 3362 
(continued) 
General Waste Name
 
Unused Chemicals
 
~Raw Material Acid Containers 
Sands and Caustics 
Alkaline Cleaners with Oil 
Waste Cleaning Solutions 
Caustic Cleaners 
Sulfamic Acid Cleaners 
Spent Caustic Cleaners 
Off-Specification Materials with 
Peroxide 
Barium Heat Treating Salts 
Print Ink Solvent Rinses 
Reject Glass Solder Sludges 
Off-Specification Materials with 
Chromium and Lead
 
Filter Elements
 
Baghouse Dusts
 
Lead, Wad, and Plastic Scrap
 
Explosive Sump Sludges
 
Wastewater Treatment Sludges
 
Refractory Bricks
 
Baghouse Dusts
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TABLE 5-4 (continued) 
RCRA 
Waste SIC Code 
Number (four digits) General Waste'Name 
0008, F009, U154 3661 Acidic Tin/Lead Solutions 
0008 3661 Fiberglass Fines with Lead ann 
Copper 
0008, F002 3661 Maintenance Greases and Oil with 
Lead 
0008 3341 Miscellaneous Lead-Contaminated 
Solids 
0008 3312 Baghouse Dusts 
0008 3362 Ballistic Sands 
0008 3362 Incinerator Residues 
0008 3362 Lead-Contaminated Filters 
0008 2899 Tumbling Media 
0008 2899 Incinerator Ash 
0008, 0006 2899 Baghouse Bags 
0008, 0006 2899 Baghouse Dusts 
0008 3041 Baghouse Dust 
0008 3356 Lead Sludges 
0009 2899 Off-Specification Materials with 
Mercury 
0001, F007 3661 HCl/Paladium Waste Plating 
Solutions 
F001, F002 3452 Oil, Water, Methylene Chloride 
F001, F002 3452 Oil, Water, Trichloroethylene 
F001, F002 3861 Cleaning Solvents 
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TABLE 5-4 (continued) 
RCRA 
Waste SIC Code 
Number (four digits) General Waste Name 
F001, F002 3861 Cleaning Sump Sludges 
F001 2899 Unidentified Chlorinated Solvents 
F001,F005, K086 2899 Print Ink Solvent Rinses 
(3 Streams) 
F002 3362 Spent Halogenated Solvents 
F002 3661 Flammable Residue Containers 
F002, D226 3661 1,1,1-Trichloroethane Still 
Bottoms 
F002, U025 3661 Methylene Chloride Still Bottoms 
F002 2899 Methylene Chloride for Degreasing 
F002 2371 frichloroethylene and Oil 
F002 3671 Methylene Chloride 
F002 3671 1,1,1-Trichloroethane 
F002 2821 1,1,1-Trichloroethane 
F003 2899 Solvents 
F003 3671 Xylenes 
F003 3671 Solvents 
F004 2765 Mono Nitro Parcresol Still 
Bottoms 
F004 2865 Parcresol Pitch 
F005, FOD3 3452 Methyl Ethyl Ketone and Other 
Organics 
F005 2899 Toluene and Methyl Ethyl Ketone 
(2 Streams) 
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TABLE 5-4 
RCRA 
Waste SIC Code 
Number (four digits) 
F005, 0001 2851 
F006, F007, F008, 3452 
F012 
F006, 0004, 0006, 3661 
0008 
F006, 0008 3661 
F006 3671 
F007 3361 
F008 3362 
F009 3452 
F011 3362 
F012 3362 
K061 3312 
K062 3312 
K062 3698 
K062 3356 
K083 2865 
P002, P030, 0011 3661 
P030 3362 
P030, 0006, 0008, 3661 
0011 
(continued) 
General Waste Name 
Spent Non-Halogenated Solvents
 
(2 Streams)
 
Wastewater Treatment Sludges
 
Wastewater Treatment Plant Sludge 
Filter Cake 
Spent Electroless Processed Copper 
Waste Spray Film Laquer 
Spent Cyanide Plating Solutions 
Plating Batch Sludges 
Strip Sludges 
Spent Cyanide Solutions
 
Quenching Wastewater Treatment
 
Sludges
 
Electric Furnace Dusts (5 Streams) 
Spent Pickle Liquors 
Hel and Chromic Acid with 
Hexavalent Chrome 
Spent Pickle Liquors 
Still Bottoms 
Gold Cyanides 
Cyanides 
Gold Cyanide Sludges 
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TABLE 5-4 
RCRA 
Waste 
Number 
SIC Code 
(four digits) 
P082 2899 
P106 2899 
r030, 0003 2754 
U070 2865 
U154 2821 
U188, 0001 2851 
U220, 0007, U239, 3661 
U223 3661 
U238 3661 
(continued) 
General Waste Name 
Unused or Off-Specification Raw
 
Materials
 
Sodium Cyanide Containers
 
Potassium Ferrocyanide
 
Plant Sewer Sludges
 
Methanols
 
Phenol Waters
 
Oil Paints Containing Lead and
 
Chrome 
Vorite 683 Hardner with Isocyanate 
Urethane Resin 
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TABLE 5-5 
PHYSICAL CHARACTERISTICS or 
Ignitable W~frorn Ind. Organic Chern. Manuf. 
Waste No. 0001 SIC Codes 2869 
Waste Phase 
Solid 
Solid 
Solid 
Solid 
Liquid 
Liquid 
Liquid 
Liquid 
Percentage 
of Solids 
76.60 
80.40 
77.53 
76.32 
0.00 
0.00 
0.00 
0.00 
Flash Point 
iQ~. F) 
72 
80 
70 
70 
70 
81 
130 
65 
.PJ:! 
7.0 
NA 1 
NA 
NA 
NA 
NA 
NA 
NA 
1 NA = Not Available 
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TABLE 5-6 
CHEMICAL COMPOSITION OF 
Ignitable Waste from Ind. Organic Chern. M~nuf. 
Waste No. 0001 SIC Codes 2869 
V'1 
t 
N 
0-. 
Polyester 
Water 
Xylene 
Diatomaceous 
Earth & S 
MEK 
Lacquer Thinner 
Xylene 
Mineral Sp~r~ts 
Non-Halogenated 
Component 
25 
19 
8 
( 1 
23 
75 
60 
100 
50 
'" III Component 2 
Ferr~c Ammonium 
Nitrate 
Toluene 
Fllter Cartridge 
Hexane 
Reslns/Plgments 
Sulfolane 
Alcohols 
'" to 
(1 
2 
25 
18 
25 
40 
20 
Component 3 
Water 
Starch Polymer 
Butanol 
Vitamln E 
Toluene 
Ketones 
lY 
.....1... 
7 
40 
2 
8 
3 
20 
Component 4 
Dirt Paper 
Filters 
Isopropanol 
Acetone 
Acetone 
Alkane 
'".....1­
18 
2 
11 
13 
13 
Component 
Methanol 
Water 
Hexane 
Clay 
5 III III 
21 
5 
11 
13 
Component 6 
Polymlde Res~ns 
Resins & Rubber 
"' 10 
41 
27 
I,1,1 
1
TABLE 5-7 
METALS CONCENTRATION IN 
Arsenic 
Total 
22.4 
0.1 
0.3 
Arsenic 
Leach 
Barium 
Total 
9.8 
0.1 
0.1 
Barium 
Leach 
10.7 
Iqnltable Waste from Ind. Organic Chem. Manuf. 
Waste No. 0001 SIC Codes 2869 
(All concentrations are in parts per million) 
Cadmium Cadmium Chromium Chromium Lead Lead Mercury 
Total Leach Total Leach Total ~h Tot;:11 
0.2 0.3 0.2 1.2 0.5 7.3 
0.7 2.6 4.6 
0.1 15.3 2.6 0.1 
0.1 40.7 2.2 0.1 
Mercury 
Leach 
Silver Silver 
~ ~ 
0.5 
0.3 
0.9 
0.1 
Selenium 
Total 
29.3 
13.0 
0.3 
Selenium 
Leach 
V1 
I 
N 
~ 
I,
I' I 
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.F h ~ sic a 1._.Ch a r act e r i s tic s J..f a b1 e 5- 5 ) 
In general, useful information on physical characteristics was 
obtained from the disposal permit applications. For example, in 
the category shown in Table 5-5, it was observed that ignitable 
waste in the organic chemical industry could be a solid or 
liquid. Flash points are usually between 65 to BO°F. Adequate 
information on pH is not available. 
Inconsistent reporting of waste phase was observed. For examp-le, 
waste phase is sometimes reported as solid, while also reporting 
the waste as containing low solids. Also, due to a partial loss 
of information during the creation of w~rk files, only pH values 
between 4 and 10 could be recognized. Original files on permit 
applications, however, contain the missing information. 
£hemical Comeosition (Table 5-6) 
This information indicates that the solids content of such wastes 
consist of polymers and filter materials. The ignitability seems 
to be due to a range of organics, including: methanol, xylene, 
toluene, butanol, isopropanol, MEK, hexane, acetone, etc. At 
times, a generic name is used to describe chemicals rather than a 
specific name. For example, some of the chemicals are reported 
to be "lacquer thinner", "mineral spirits", "ketones", etc. 
However, it is recognized that the ignitability of these wastes 
is generally due to the presence of non-halogenated organics. 
Metals Content (fable 5-7) 
Only four data points are available. Probably no metals were 
detected in the remaining waste streams. For wastes containing 
metals, total concentrations of greater than 10 ppm are noted for 
arsenic, barium, chromium, and selenium. 
Information on other hazardous constituents -- phenols, sulfides, 
cyanides, etc. -- could not be obtained in this analysis, though 
the disposal permit application calls for these data. This is 
due to the fact that some loss of information has taken place due 
to past changes in the design of application forms without 
suitable change in structure of computerized files. Such 
information is available in the permit files. 
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Interview Observations 
< 
Waste characterizations based on ERM's generator survey are given 
in Appendix C (Volume 2). For the sake of discussion, the 
characterization of ignitable (0001) and corrosive (0002) waste 
generated by a manufacturer of resins for painting (SIC 2821) is 
considered in this section. 
A total of five wastes were identified during this particula~ 
interview. The results of the interview are given in Table 5-13. 
Different Wastes with Same Waste Numbers 
Four out of the five wastes are identified by the same RCRA waste 
number (0001). But they differ widely in chemical composition 
and physical form. The first 0001 waste has a very high percen­
tage (95 percent) of xylene, whereas other wastes have lower 
content of xylene. The physical form varies from liquid to 
semi-solid. The ignitability of wastes by itself does not, 
therefore, indicate that wastes are of identical characteriza­
tion, even for the same generator. 
Waste Quantities 
An attempt was made during the interviews to obtain information 
on the quantities of wastes being described by different waste 
numbers and/or waste characteristics. As can be seen in Table 
5-8, the generator quantities for 1982 thr.ough 1984 were obtain­
ed. In some cases, however, annual generation information for 
some years was not readily available to the person being inter­
viewed. In those cases, quantity information from those years is 
not provided. 
Discrepancies in Data Base 
Two discrepancies in the 1982 and 1983 data base as it pertains 
to two specific generators became apparent during the course of 
the interviews: 
a.	 An ink manufacturer is listed as the highest 
volume generator of D005 wastes during these 
years. The waste volume indicated for this 
generator exceeds an average of 400,000 gallons 
per year. In actuality, this generator has eight 
employees and has not generated more than 3,000 
gallons of solvent wastes during any year of the 
past three. 
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TABlE 5-8 
WASTE CHARACTERIZATION DURING AN INTERVIEW 
Industry SIC: 2821 Product: Resins for Paint Mfg. Number of Employees 1n 1982: 70 1983: 73 1984: 76 
W~STE TYPES ~ND QUANTIfIES 
Hazardous 
Type/ Constituents/ Form/Phase Management 
1982 1983 1984 Composition Density Olstribution ~hods~ 
0001	 104,500 121,000 240,500 Waste process solvents 7.9 lb/gal L1quid In-state solvent 
gal. gal. gal. (95% xylene, 5% water) reclaimer 
0001	 Approx. Approx. Approx. Waste process water-of- 8.3 Ib/gal Liquid On-site incineration 
1.2	 MG 1.2 MG 1.2 MG reactlon, contains approx.
 
1% xylene
 
0001 153,800 91,200 60,855 Solvent wash wastes wlth 7.9 Ib/gal Liquids with In-state solvent 
gal. gal. gal. 45% xylene, 45% mineral some solids reclaimer. In 1984, 
spirits and palnt resins 56,855 gallons went to 
in-state Fuel blender 
\Jl 0001 84,450 93,431 41,230 Scrap resins 7.9 Ib/gal Semi-solids, Out-oF-stateI gal. gal. gal. sludge, off-spec incinerator
'vol 
Cl	 unpigmented 
coatings and 
resins; spills, 
fil ter powder 
and fil hate 
0002 1,509,800 1,127,000 1,185,5~O Caustic cleaner 8.3 Ib/gal Liquid In-state aqueous 
gal. gal. gal. treatment for 
neutralization 
l: ! 1
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b.	 An automotive parts manufacturer is shown to be a 
major generator of D001 and F001, again with total 
waste volume generated in 1983 exceeding 400,000 
gallons. In actuality, based upon the interview 
conducted, total waste volume averaged less than 
9,000 gallons for 1982 and 1983. 
Quantity Versus Hazard 
Several persons interviewed commented that hazardous wastes 
should be regulated with more consideration given to degree of 
hazard rather than to quantity of generation. The first step 
towards responding to this request calls for a characterization 
of waste streams, so that the relative hazards of different waste 
streams can be properly evaluated. 
SummarL and Recommendations 
The information obtained in this task represents preliminary data 
on the characteristics of RCRA hazardous wastes which are 
generated in Illinois. Major waste streams were identified and 
an attempt was made to obtain information on their physical and 
chemical characteristics as well as on their hazardous constitu­
ents. This information was obtained through analysis of disposal 
permit applications and interview of generators. 
Data obtained from disposal permit applications and from inter­
views with selected generators allowed only partial characteriza­
tion of Illinois-generated wastes. The existing permit applica­
tion system needs to be updated to fill data gaps and to edit 
information in order to characterize wastes which are being 
currently generated in the industry. Information obtained during 
short interviews is also necessarily incomplete. To highlight 
these deficiencies, it is necessary to carry out a detailed 
comparison of information obtained from both data sources. Final 
characterization of significant waste streams can be then made 
during a subsequent HWRIC research effort. 
Future research on waste characteristics may be limited to 
metal-containing and organic wastes which are being disposed in 
land. The ranking of remaining waste streams by degree of hazard 
should be also considered to select waste streams for final 
characterization. This approach will insure that further 
characterization of wastes will be directed only towards those of 
major concern. 
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SECTION SIX 
WASTE GENERATING PROCESSES 
This section describes how ERM collected and analyzed information 
on various industrial processes generating wastes in Illinoi~. 
Future industrial assistance programs funded or administe--red 
through the HWRIC will be developed for industrial processes 
which have a high potential for waste reduction at source or 
generate wastes representing the greatest risks to the population 
at large. Detailed process information from this task will guide 
the development of those programs. 
ERM compiled process information available in waste disposal 
permit applications. ERM also interviewed several generators in 
Illinois. The final products of this task are given in Appendix 
D in two volumes. 
Volume 1 - Industrial Process Information from Disposal 
Permit Applications 
Volume 2 - Industrial Process Information from ERMts 
Generator Survey 
Technical ~proach 
Select Industrial Processes
, 
During the preliminary study assessment, it was decided to 
combine the industrial process work with that regarding waste 
characteristics. It was then possible to use available resources 
simultaneously on both tasks. 
The quantities of hazardous wastes reported by generators during 
1982 and 1983 were first considered in order to identify the 
highest volume industrial groups in Illinois. A list of these 
industrial groups (four-digit SIC codes) is given in Table 6-1. 
In the process of selecting waste streams for characterization, 
however, several more industrial groups were identified. Wastes 
studied for characterization are listed in Table 5-2. Industrial 
process information was desired for those waste streams of 
primary interest. 
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TABLE 6-1
 
HIGH VOLUME INDUSTRIAL GROUPS
 
Basis: Generator Annual Reports (1982/1983)
 
Four-Digit 
Hank SIC Code 
--
IndustrialActivi~
-
1 3312 Primary Steel Manufacturing 
2 2851 Paint Manufacturing 
3 2869 Miscellaneous Organic Chemicals 
Manufacturing 
4 2892 Explosives 
5 2821 Plastics and Synthetic Resins 
Manufacturing
 
6 2489 Miscellaneous Wood Products
 
Manufacturing 
7 3411 Metal Can Manufacturing 
8 3662 Radio and Television Transmitting 
9 3622 Industrial Controls 
10 3316	 Cold Rolled Steel Sheet, Strip, 
and Bars 
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~. of Information Obtained 
Preliminary Study Assessment: 
It was originally planned to compile the following process 
information for each waste stream selected for the task: 
Process description 
Process flow diagram 
Mass balance 
The process information sheet planned during preliminary study 
assessment is shown in Figure 6-1. After considering the scant 
process descriptions available in disposal permit applications, 
the large number of waste streams of interest, the Limited time 
made available during interviews, it was decided not to develop a 
detailed process flow diagram and objections on the part of many 
industries to divulge specific process information, and the mass 
balance for each waste generating process. 
~~seosal Permit Applications 
Process information available in disposal permit applications was 
limited to process and general waste names for each waste 
permitted for disposal in Illinois. This information was 
compiled for the various waste streams selected for characteriza­
tion. A sample process information sheet based on disposal 
permit applications is shown in Table 6-2. A separate sheet is 
used for each waste stream. Identical waste streams are describ­
ed by the same: 
SIC code (two-digit or four-digit) for the waste 
generating industry, and 
RCRA waste number 
Generator Interviews 
During the interviews, a detailed description of the industrial 
activity was obtained. In addition, to evaluate the potential 
for waste reduction at the source of generation, each generator 
was asked if there were plans to change the types, quantities, 
and management methods for the wastes generated in their indus­
tries. Finally, the generators were asked to correlate the rate 
of waste generation relative to the rate of production. 
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FIGURE 6-1 
DETAILED INFORMATION ON SELECTED WASTE STREAMS 
(Example) 
Type of Hazardous Waste:	 D RCHl\; RCRA/IEPA Waste Code: 
o EXE\.t-i t i waste Oeser iption: 
Source	 of Information: D Gel~erator Survey On Site 
o GeLerator Survey By Mail 
"LJ Ot-Ler (specify) 
Information is applicable to: Waste Stre2ms in Illinois 
Tons of Waste in Illinois 
Hazardous Constituents: 
Physical Characteristics: 
Form Density	 Phase Distribution 
Chemical Characteristics: 
Chemical Composition 
Chemical Characteristics 
Waste Quantities: 
County % County % County % 
By Geographic Region 
----­ ---~-
----
SIC Code % SIC Code % SIC Code % 
By Industrial Category 
-~- ---­
L-o-­ ------.,;..[lij
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(SAMPLE)
 
TABLE 6-2
 
INDUSTRIAL PROCESS INfORMATION fOR
 
Ignitable Waste from Paint Manuf •. 
EPA No. D001 SIC Codes 2851> 
Process Name General Waste Name 
Paint Manufacture Paint Sludge 
Paint Manufacturing Plant No.1 Paint Sludge Tank Bottoms 
Resin Manufacture Spent Filter Cell 
Paint Filtration Used Paint Filters 
Paint Manufacturing Spent Butyl Cellosolve 
l.aboratory Waste Laboratory Waste 
Manufacture of Solvent Resins Waste Solvent and Paint 
Printing and Laminating Waste Glue, Ink, and Solvent 
Paint Manufacture No. 381 
Tank Cleaning Paint Sludge 
Industrial Coatings Tank Wash Spent and Solvent 
Industrial Coatings Spent Flammable Solvents 
Spent Flammable Solvents 
Basis: Illinois disposal permit applications 
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Results and Discussion
------------,-
Quality of Process Information 
Waste disposal Permit Aeelications 
The process information obtained from disposal permit applica­
tions was often minimal, and sometimes incomplete and incorrect. 
For example, the information available on processes generati~ 
ignitable wastes (D001) in the paint manufacturing industry (5IC 
2851) was limited to the following: 
Process Name - paint manufacturing, resin 
manufacturing, industrial coating, 
paint filtration, etc. 
General Waste Name - paint sludge, waste solvents and 
paint, used paint filters, spent 
flammable solvents, etc. 
Occasionally, useful process information is made available as 
shown in the following examples, also taken from permit applica­
tions: 
Corrosive wastes (D002) generated during resin 
manufacturing (SIC 2821) are due to kettle washing 
by caustic cleaners. Similarly, caustic cleaners 
also generate corrosive wastes in the paint 
manufacturing industry (SIC 2851). 
Though wastes regulated as toxic due to chromium 
(0006) are often generated during electroplating 
operations in the fabricated metal industry (SIC 
34), deburring or dust collection also result in 
the generation of such wastes. 
Most of the halogenated solvent waste (F001) 
generated by the electrical machinery manufactur­
ing industry (SIC 36) is due to vapor degreasing 
operations and involves waste methylene chloride, 
1 ,1,1-trichloroethane, or trichloroethylene. 
Process and general waste names used by generators in their 
disposal permit applications for various waste streams are given 
in Appendix D (Volume 1). The process information compiled in 
this volume is valuable for a preliminary understanding of waste 
generating processes. The following should be observed by every 
user of this information: 
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Waste streams other than those of primary interest 
were also considered while screening the data in 
disposal permit applications. Some of the process 
information, therefore, may be applicable only to 
small quantities of wastes. 
The SIC code and RCRA waste number selected to 
describe waste streams were not always unique. The 
primary SIC code was used if more than one SIC 
code was available. Similarly, the first waste 
number was used if more than one waste number was 
available. 
Several wastes permitted for disposal in Illinois 
did not have waste numbers assigned in the 
disposal permit application file. This prevented 
the identification of such waste streams. 
Qe nera tor =~ur ve y 
More detailed information was compiled during the generator 
survey, though some interview participants had reservations about 
providing information on manufacturing processes and correlating 
of waste generations to production. These reservations are 
reflected in an absence of full descriptions in some interview 
summaries. 
Despite this fact, substantial information was obtained through 
generator interviews. The industrial activities investigated 
during generator interviews are listed in Table 6-3. 
In addition to those industrial production activities, hazardous 
wastes are also generated during auxiliary operations common to 
several industrial groups. These auxiliary processes include: 
On-site wastewater treatment 
Product finishing
 
Coating
 
Printing
 
Electroplating
 
Equipment cleaning
 
Plant maintenance
 
Correlation of Waste Generation to Production 
- -,,-; ,.. +---
In response to this question, some generators replied that the 
required information is either not available o~ could not be 
evaluated. Nearly half the generators, however, offered a 
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TABLE 6-3 
INDUSTRIAL ACTIVITIES INVESTIGATED 
DURING GENERATOR INTERVIEWS 
Industrial Activitr 
Printing Ink Manufacturing 
Resin Manufacturing 
Picture Tube Assembly 
Reworking Rejected Components 
Gravure Cylinder Preparing and Plating 
Photographic Film Washing 
Paint Formulation 
Masking Tape Manufacturing 
Steel Tube Manufacturing 
Steel Products (Electric Arc Furnace) 
Steel Wire Manufacturing 
Galvanizing Steel Wire 
Polymer Products 
Small Arms Ammunition Manufacturing 
Brass Manufacturing 
Copy Machine Cleaning and Rebuilding 
Cold Forming of Steel Parts 
Zinc Plating 
Cadmium, Copper Plating 
Hot Wax and Lacquers 
Copper Stripping 
Meat Skin Wrapping Manufacturing 
Secondary Brass Smelting 
Circuit Board Production 
Four-Digit 
SIC Code 
2899 
2821, 2851 
3671 
3671 
2754 
2754 
2851 
2641, 2642 
3698 
3312 
3356 
3356 
2899 
3488 
3362 
3861 
3452 
3452 
3452 
3452 
3452 
2013 
3341 
3661 
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correlation between waste generation and production. These 
observations are given in Appendix D (Volume 2). The most 
noteable responses were: 
In the paint manufacturing industry (SIC 2851) 
four to six percent of production by weight was 
generated as hazardous waste. 
Fifteen to twenty-five pounds of electric furnace 
dust (K061) are generated per ton of steel ­
produced (SIC 3312). 
Approximately one percent of printing ink produc­
tion is generated as hazardous wastes in this 
industry (SIC 2899). 
This type of correlation is really a valuable subsitute for the 
mass balance orginally desired as an output of this task. 
Waste Reduction At Source 
-,,-~--------------
Another very interesting finding of the generator survey was the 
observation that most generators have plans for changing hazard­
ous waste generation and management in future. 
Observations and comments received from those interviewed 
included the following: 
1.	 Many companies have formed waste reduction 
committees comprised of key department heads. 
Through formal cost accounting procedures, costs 
are more accurately apportioned to varying 
departments. Where general awareness of conserva­
tion measures has been promoted to achieve waste 
reduction, real reduction has occurred. 
2.	 Most companies with large volume waste streams 
have or are planning to conduct feasibility 
evaluations, and some have completed formal plans 
to reduce those high volumes. If successful, more 
attention will likely be given to lower volume 
streams. Generally, those responsible for these 
kinds of investigations have other responsibili­
ties within a facility engineering or similar 
group and are rationing their time to the higher 
volume waste problems. 
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In general, near-term actions to significantly 
reduce the higher volume streams are likely (one 
to five years), through physical/chemical treat­
ment, product substitution, or better management 
and conservation. Almost without exception, the 
trend in waste generation for all waste types in 
all industries is reduction in volume. Of the 
many waste types recorded during the interview 
process, only one or two small volume streams were 
predicted to increase in volume in the near term. 
Examples of significant reductions from the 1982 
and 1983 data base volume figures include: 
Waste Reduction at Source Due to Waste Reduction 
Technigu~ 
a.	 A resin manufacturing operation is planning 
to install on-site neutralization facilities 
to eliminate 1,200,000 gallons per year of 
D002 wastes, now hauled to an in-state 
aqueous treatment facility. This operation 
is also planning to install distillation 
facilities to recover spent xylene, which 
should reduce 0001 generation by more than 
100,000 gallons per year. 
b.	 A gravure printing operation has plans to 
install treatment facilities to remove metals 
from a prep/plating line waste which should 
reduce its 0007 waste generation by just 
under 500,000 gallons per year. 
c.	 An electric furnace steel producer is 
piloting a process to make brickettes from 
electric furnace dust, reusing the brickettes 
in the basic manufacturing process. If 
successful, this would eliminate over 
2,000,000 gallons per year of K061 waste. 
d.	 A refurbisher of copy machines has substitut­
ed an orange extract-based cleaning fluid in 
place of halogenated solvents, eliminating 
its annual generation of more than 200,000 
gallons of F001 and F002 waste. 
e.	 A steel tube manufacturer is preparing 
engineering plans to treat 500,000 gallons of 
D002 and 105,000 gallons of K062 on-site to 
essentially eliminate these streams. 
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f.	 Since instituting a formal waste conservation 
program with oversight management committee, 
a paint formulator has reduced both its 
solvent waste by 25 percent and solvent­
contaminated solids by more than 50 percent 
in nine months. 
g.	 By instituting a cost accounting scheme for 
charging departments for generation costs 
associated with solvent usage, another paint ­
formulator has cut its solvent usage by forty 
to fifty percent in the last year. 
Waste Reduction at Source Due to Other Factors 
h. A large electronics component manufacturer 
has moved selected operations to Singapore, 
which has eliminated the generation of 
1,096,185 gallons of F007 waste. 
i. A scrap 
business, 
waste. 
metal operation has gone 
eliminating 339,000 gallons 
out of 
of 0002 
j.	 A hardware manufacturer has moved operations 
to South Carolina, eliminating 200,000 to 
300,000 gallons of plating, solvent, and 
other wastes. 
k.	 A commercial gas producer (using landfill 
gas) is now sewering condensate previously 
reapplied to the landfill (manifested as 
K062), thus eliminating roughly 800,000 
gallons of this waste from RCRA require­
ments. 
Economics associated with the cost of disposal is the primary 
driving force behind the move to waste reduction. Risk is 
incorporated into this decision in a subjective way. There is a 
perception on the part of the generators that source reduction is 
the least risky and landfills the most risky of manageme~t 
options, with fuel blending and on- and off-site treatment 
falling somewhere between. In some instances, waste management 
options are rejected prima facie because of their perceived risk, 
but, generally, economics govern the choice of options within 
regulatory constraints, and risk associated with the chosen 
option is subsequently managed. This risk management takes the 
form of increased attention to in-house regulatory compliance as 
well as to the commercial facilities used. In the case of 
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commercial rSD facilities, it often takes the form of annual 
personal inspections or audits of those facilities by company 
representatives. 
Summarx and Recomme~~ions 
This task describes the industrial process information available 
from disposal permit applications and that obtained during the 
consultant's survey of selected generators. Industrial processes 
volume generating large volumes of RCRA wastes were the focus of 
this work. 
Process information from disposal permit applications was 
generally sparse in terms of both content and quantity. Better 
information was received during interviews with selected genera­
tors, despite their concerns with confidentiality. 
About half the generators were able to provide qualitative 
information on the relationship between waste generation and 
production. Many have begun implementing well-developed programs 
for waste reduction at the source. The costs associated with 
treatment or disposal, as well as those presented by long-term 
liabilities, appear to be the driving force behind these efforts. 
To improve the utility of this information, future efforts should 
concentrate on developing detailed process flow diagrams and 
relevant material balances. Their absence was seen as a great 
drawback to future analysis in this section. 
Reporting and data collection should allow for better retention 
of more specific details on process variations and general waste 
stream variations. 
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SECTION SEVEN 
WASTE GENERATION fACTORS 
This section describes ERM's evaluation of potential techniques 
for developing waste generation factors through which IILinoi~ 
could forecast and monitor changes in the state's waste gene~a­
tion using industrial economic indicators. While in general 
terms the generation of waste appears to be a function of the 
product output of industrial plants, the precise relationship 
between the two is not known. For that reason, it is not known 
which of the many indicators of industrial activity, if any, 
best predicts generated waste quantities. This task sought to 
identify the availability and utility of several economic 
predictor variables and to examine their relationship to waste 
generation through statistical analysis. 
Techn~cal Approach 
Evaluation of Economic Variables 
Unit output is perhaps the best variable potentially related to 
waste generation in most industries. A qualitative study by ERM 
as well as internal discussions within some dominant waste 
generating industries indicate that all else being equal,1 the 
production of one unit output should not result in greatly 
varying quantities of waste across an industry's many plants. But 
as indicated above, a defensible relationship with waste 
generation has never been calculated for this or any other 
economic variable due to the limited number of years for which 
reliable hazardous waste data are available. 
Since specific figures for unit output are generally not avail­
able, other indicators which measure real growth (a function of 
output) were evaluated for use. The most promising were: 
Value of Shipment in Constant Dollars: Received 
or receivable net selling value of all primary and 
secondary products, adjusted for price increases 
to 1972 dollars (a good variable for basic 
industries) • 
Excepting for structural differences within an industry. 
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Value Added: Measure of manufacturing activity 
derived by subtracting inputs which represent 
final products from other industries from value of 
shipment, (a good variable for industries with a 
high use of manufactured inputs). 
Production Workers: All workers in services 
closely associated with production operations up 
to the level of working foreman. 
Capital Expenditures: Expenditures for permanent 
additions or major alterations of the manufactur­
ing establishment, or expenditures for machinery 
and equipment for replacement or addition to plant 
capacity (good for capital-intensive industries). 
Total Employment: All full-time or part-time 
employees on payroll. 
Ten data points were considered the minimum necessary to statis­
tically model economic variables against waste generation. 
Because only 1982 and 1983 data were available for use, variables 
published for industries as a whole (e.g., major SIC group) could 
not be used. More specifically, ten corresponding years of waste 
generation data do not exist to match total waste for Industry X 
in year Y with production workers (for example) for the same 
industry and year. 
The constraint of finding ten data points to perform statistical 
analysis necessitated using a plant-specific parameter. The only 
one published by plant is total employment. All others are 
available for total industry groups only, and not available for 
every year. Total employment was therefore selected as the 
predictor variable for all analyses pertaining to this task. 
Assignment of SIC Codes 
To evaluate waste generation relative to industrial activity, it 
was necessary to group Illinois' generators by industrial group. 
The Standard Industrial Classification (SIC) coding syste~, 
developed by the U.S. Office of Management and Budget in 1957 
(1972 being the most recent year of major revision) was employed. 
This system groups industries according to the composition and 
structure of the United States economy and covers the entire 
field of economic activity. Information on SIC codes is useful 
because industrial economic analyses and forecasts available from 
government agencies and professional forecasting firms are 
typically prepared in terms of, or at least consistently cross­
referenced to, this classification system. 
7-2
 
ThQ ERM Group 
For each generator of interest, a four-digit (specific industry) 
SIC code was determined. This is the most specific level of 
classification. Sources for this information included Illinois 
Manufacturers Director~ for 1983 and 1985, and the 1984 Mac~~ 
Illinois In~ustrial Directory. 
Development of "Industrial Categories" 
Total employment has been used on several occasions in the states 
of Connecticut, Illinois, Minnesota, and New Jersey to predict 
waste generation, with mixed success. In these studies, a 
correlation between waste generation and the number of employees 
was used to extrapolate the results of a sample of industries to 
the non-sampled industries in the state. The studies' primary 
problem is that, in some industries, marked changes in total 
employment can occur without similarly affecting output. This is 
particularly true when employment decreases are concentrated in 
support and managerial personnel or more automated production 
technologies are introduced. 
In some industry sectors, though, a larger percentage of the 
total employees is involved in production than in others. That 
is, in some types of industries, the ratio of total employment to 
number of production workers varies less than in others. In 
order to take advantage of the fact that some industries are 
operationally similar, each generator in Illinois was assigned an 
"industry category" code based on its SIC code. For each 
selected generator for this analysis, an industrial category was 
assigned. 
The following industrial categories were developed for use in 
this study: 
Primary (p)	 Naturally occurring material prepared 
into usable products. 
Secondary (5) - Manufactured materials are used as 
intermediates to produce products. 
Finishing (F) - No reworking of materials or products 
is done; only final preparations are 
performed. 
Assembly (A) - Manufactured products are combined 
physically but not through additional 
processing. 
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Analysis by industry categories allowed examination of waste 
quantities by type of process (e.g., finishing) instead of 
materials produced (e.g., all chemicals sectors of SIC 28). 
statisti~al~~alysis 
st atistica.l Tech~e Selected 
The statistical technique used to examine potential relationsh4ps 
between the number of employees and average 1982/1983 waste 
generation was linear correlation analysis because, as discussed, 
the number of employees may not be a true predictor of waste 
generation. It is more likely that the number of employees is 
simply a covariate with waste generation and the true predictor 
variable(s) such as number of production workers, value-added, 
etc. Therefore, because regression analysis implies a cause and 
effect relationship, a more conservative technique (i.e., 
correlation analysis) was selected. Each correlation analysis 
involved using a sample of ten data points selected from a 
specific category of hazardous waste generation. 
~ hypothetical relationship is depicted in Figure 7-1. The 
figure shows the horizontal line through the mean of the Y values 
and also the vertical line through the mean of the X values. 
These two lines intersect at the coordinate (X, V). The line (Y) 
drawn through the plotted points has the equation: 
Y' = a + bx 
where Y' is the predicted Y value, a is the Y intercept, b is the 
slope of the line, and x is any observed value of the random 
variable x. 
This line (Y') was determined by the method of least squares. 
This criterion demands that values of a and b in the above 
equation be determined in such a way that the residual sum of 
squares is minimized. That is, the sum of the squared residual 
val u e s (s e e e ,t i n Fig u r e 7 - 1) will b e ass mal I asp 0 s sib 1 e • U 
This method of least squares provides the best linear unbiased 
estimate of the relationship between X and Y. 
Waste _Categories Evaluated 
The selection of various waste/SIC/industry categories described 
below was necessary to identify and examine a reasonable number 
of waste categories for which waste generation might be predict­
ed. The degree of association between the selected predictor 
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variable (number of employees) and waste generation could have 
been examined for a larger number of potential categories of 
interest. But the possible combinations of waste type, SIC code, 
and industry category were too numerous to model completely. In 
addition, the number of employees, SIC code, and industry 
category for each facility would have to be assigned by hand. 
Therefore, a systematic approach comprised of five selection 
criteria was employed to identify and prioritize a manageable 
number of categories for subsequent correlation analysis. Each 
selection criterion identified generator facilities which were 
investigated for a possible correlation between waste generation 
and the number of employees. The selection process is illustrat­
ed by a flow diagram in Figure 7-2. 
Selection Criteria 
Generators of Largest Volume RCRA Off-Site W~ste Ty~ 
The first selection criterion identified the "largest" waste 
types generated in Illinois. Only off-site managed quantities 
were considered for applying this criterion. Off-site wastes are 
annually reported by generators in Illinois. All waste types 
reported by Illinois generators were totalled and ranked from 
largest to smallest by the average amount of waste managed 
off-site during 1982 and 1983. It should be noted that the 
average 1982/1983 waste quantity was the value used in all 
analyses. This statistic was selected because it maximized the 
use of the available data. 
This ranking method revealed that over 85 percent of all off-site 
managed waste generated in Illinois was accounted for by the 
largest eleven waste types (see Table 7-1). It should be noted 
that the tenth largest waste type, K047, was generated by only 
two facilities. Therefore, the eleventh ranked waste type, F007, 
was substituted for K047. Each of the ten waste categories 
selected by this criterion was then examined to obtain a sample 
of ten data points. 
Generators of Largest Volume RCRA Off-Site Waste lxees wit~ 
Same SIC Codes 
The second selection criterion identified specific waste type and 
four digit SIC code which had at least ten generators. This 
criterion was developed on the intuitive assumption that the more 
variables (e.g., waste type, SIC code, etc.) held constant the 
better the degree of association (correlation). The ten waste 
categories selected by the first criterion were considered for 
applying the second criterion. The data were sorted by four 
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TABLE 7-1 
LARGEST RCRA WASTE TYPES GENERATED IN 
ILLINOIS AND MANAGED OfF-SITE 
Waste T~ 
K062 
0002 
0001 
K061 
F006 
FOO} 
F005 
0008
 
F001
 
K047
 
F007
 
Waste Descrietion 
Spent Pickle Liquor 
Corrosive Wastes 
Ignitable Wasets 
Emission Control Dust from Steel Opera­
tions 
Wastewater Sludge from Electroplating
 
Operations
 
Non-Halogenated Solvents and Still
 
Bottoms (e.g., Xylene)
 
Non-Halogenated Solvents and Still
 
Bottoms (e.g., Toluene)
 
Toxic Waste Containing Lead
 
Spent Halogenated Solvents and Still
 
Bottoms from Degreasing
 
Pink/Red Water from Explosives Manufac­

turing
 
Spent Cyanide Solutions from Electroplat­

ing Operations
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digit SIC code and waste type and examined to determine which 
combinations were represented by ten or more facilities. Four 
waste type/SIC code combinations were identified for subsequent 
analysis: D001/2851, F001/3471, F003/2851, and F006/3471. 
Generators of Largest Volume RCRA Off-Site Waste Types in 
the Same Industrial Cateq~ 
The t h i r d s e 1 e c t ion c r i t e rio n ide n t i fie dun i que i nd us try c a-t e­
gories (i.e., primary, secondary, finishing, assembly) within the 
same group of facilities selected under the second selection 
criterion above. Within the resulting industry categories, waste 
types represented by ten or more generators were identified. The 
screening procedure produced three waste type/industry category 
combinations: D001/secondary, F003/secondary, F006/finishing. 
This approach facilitated comparison of the relative merits of 
two different industrial classifications (i.e., SIC code versus 
industry category) by comparing the results of the second and 
third selection criterion as follows: 
Second Criterion versus Third Criterion
D001/2851 D001/secondary 
F003/2851 F003/secondary 
F006/3471 F006/finishing 
The industrial classification method which resulted in the better 
correlation within the same waste type would be considered the 
most effective at partitioning out unexplained variability. If 
one classification method consistently out-performed the other, a 
more general conclusion about the relative usefulness of the two 
methods for predicting waste generation would be possible. 
Generators of Off-Site Wastes with Same SIC Codes
---------.,.-..-..- .. -
The fourth selection criterion of interest examined total, 
off-site waste generation for each of the four-digit SIC categor­
ies generating the largest volumes of waste. Because of the need 
to manually assign SIC codes and employee numbers it was deci&ed 
that the four largest (in terms of average 1982/1983 off-site 
waste generation) of the four-digit SIC categories would be 
selected for correlation analysis. However, the fourth largest 
SIC category, 2892, was represented by only two facilities. 
Therefore, to obtain a sample of ten generators it was necessary 
to substitute the next largest SIC group, 2821, in place of 2892. 
The largest waste producing SIC codes in Illinois in descending 
order were: 3312, 2851, 2869, 2892, and 2821. 
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Generators of Off-Site Wastes in the Four Industrial
c~tegories 
The fifth and final selection criterion examined total off-site 
waste generation for each of the four industrial categories 
( i • e ., p rim a r y, sec 0 ndar y, fin ish i n g, ass em b 1 y). A sam pIe 0 f 
facilities was obtained by assigning the appropriate industrial 
category to each of the facilities selected previously under the 
first criterion (for analysis of the ten largest waste types)~ 
Because the facilities originally identified under the first 
criterion were regrouped into only four categories, the result 
was more than ten facilities per group. This provided a larger 
sample size for subsequent analysis. Futhermore, by applying this 
alternative selection criterion to a sample created under a 
previous criterion, the results of these two grouping procedures 
could be compared for their relative effectiveness at reducing 
within group variability as measured by the resultant degree of 
cor.relation. The ability to make such comparisons would provide 
insight into the general applicability of an industry's products 
to its waste generation. 
Secondarx Data An~lYsis 
Following the initial correlation analyses on each of the 
categories described above, secondary data analysis was conducted 
for a select number of situations. These secondary analyses 
involved outlier analysis, log transformation of the data, and 
addition of waste quantities managed on-site. 
~ller Analysis 
Outlier analysis was performed on each of the correlations 
conducted under the first criterion by examining the standardized 
residuals. Any observation more than two standard deviations 
from the value predicted by the relationship was excluded. A 
second correlation analysis was performed on these data to 
examine the influence of these potentially anomalous values. 
Log Transformat!~n 
The standardized residuals for the ten correlation analyses 
performed under the first criterion were also examined to assess 
the validity of a linear model. For a linear model to be 
appropriate, the standardized residuals should be distributed in 
a patternless arrangement about the fitted line. Instances 
wherein the residuals assumed a pattern suggesting that a second 
order (or higher degree) equation may provide a better fit to the 
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data were identified. The data were transformed using a log 
transformation and a second tinear correlation analysis performed 
to determine if a better relationship was obtained. In those 
cases where the data also contained an outlier, the outlier was 
excluded from the data set prior to transformation and subsequent 
analysis. The results of each correlation were then compared to 
determine which approach provided the best fit between number of 
employees and waste generation. 
Waste Managed On Site 
The quantity of waste generated and managed on site was added to 
the off-site quantity in selected cases. The resultant value, 
total waste generation, was also correlated with the number of 
employees. By comparing the results of both off-site and total 
waste generation correlated against the number of employees, the 
relative influence of on-site waste quantities could be evaluat­
ed. Specifically, this comparative analysis was intended to 
determine if on-site generation data, which are not as reliable 
as off-site data, should be considered when developing predictive 
relationships for waste generation. 
The criteria for selecting specific categories for which on-site 
waste would be included were: 
1.	 waste types of which a substantial amount of total 
generation was managed on-site such as K062, 
2 •	 waste types from specific sources or specific 
wastes (i.e. , F and K wastes), and 
3.	 specific waste industry categories which proved 
statistically significant (p <0.05) when only 
off-site waste was correlated with the number of 
employees. (e.g., F003/2851). 
Reporting of Resul~ 
The results of the correlation analyses are provided in five 
separate tables corresponding to the five sets of selection 
criteria discussed in the previous section. Each table displays: 
1.	 the specific waste categories selected 
2.	 the number of observations in each correlation 
( n) 
3.	 The mean number of employees (x) 
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4.	 the mean 1982/1983 waste quantity (y) 
5.	 the coefficient of determination (r 2 ) which 
indicates the amount of variability explained by 
the correlation 
6.	 the probability that the observed r 2 value was due 
to random chance and the relationship is spuri­
ous. 
Each correlation was initially based on data for ten facilities 
selected from the entire population within waste categories as 
identified by different criteria. utilizing a sample size of ten 
provided reasonable statistical power while enabling several 
categories to be examined. Secondary analyses may have had a 
lesser number of facilities if outliers were removed. A greater 
number was involved if several random samples were regrouped to 
obtain data for a new category of interest. The sample size is 
provided as part of the output for each analysis. 
A probability of less than .05 (p <0.05) was the test criterion 
used to determine statistical significance. The x and y values 
provided an indication of the size of the facilities included in 
the analysis. The r 2 value and the probability value were used to 
evaluate the degree of correlation between the two variables. 
Scatterplot diagrams of each correlation are provided in Appendix 
E for further reference. 
Results and Discussion 
£.!rst Criterion 
The results of the correlation analyses between number of 
employees and average 1982/1983 waste generation (managed 
off-site) for the ten largest waste types generated in Illinois 
(first criterion) are shown in Table 7-2. Where outliers were 
subsequently omitted and/or on-site waste generation added, these 
results are also provided. 
The most notable finding from Table 7-2 is that none of the 
correlations proved statistically significant. Of the ten 
initial off-site waste analyses, six of the ten were inverse 
(negative) relationships (Table 7-2). Outlier analysis revealed 
single outliers in five of the 10 correlations (i.e., D002, FD03, 
FOOS, D008, F007). After removal of the outlier from each of 
these individual data sets new correlations were found. None of 
these new correlations proved statistically significant. Three of 
the five correlation analyses on the outlier data revealed 
negative relationships (Table 7-2). 
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TABLE 7-2
 
CORRELATION RESULTS BETWEEN NUMBER Of EMPLOYEES AND
 
MEAN 1982/1983 WASTE QUANTITY BY WASTE TYPE
 
Categ0!1 n r 2 Prob ab i 1 i t.1. 
K062 
Off-Site 1 
Total 2 
10 
10 
.1424 
.048 
.284 
.544 
0002 
Off-Site 
Outlier 3 
Log Plot 
10 
9 
9 
.027 4 
.064 
.005 4 
.650 
.510 
.861 
0001 
Off-Site 10 .010 4 .788 
F006 
Off-Site 
Total 
10 
10 
.163 4 
.236 4 
.247 
.155 
FOO3 
Off-Site 
Outlier 
Total 
10 
9 
9 
.009 4 
.002 4 
.012 4 
.794 
.906 
.776 
FOD5 
Off-Site 
Outlier 
Total 
10 
9 
9 
.098 
.146 4 
.089 4 
.378 
.31 
.433 
D008 
Off-Site 
Outlier 
10 
9 
.081 4 
.063 
.425 
.514 
F001 
Off-Site 10 .220 .171 
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TABLE 7-2 (continued) 
cate9.£.E.1	 n 1'2 Pr:o b a btl~tl 
K061
 
Off-Site 8 .398 .093
 
Total 8 .099 .449
 
FOO7
 
Off-Site 10 .154 .263
 
Outlier 9 .040 4 .606
 
1	 "Off-Site" waste refers to the quantity generated and managed 
off-site. 
2	 " Tot a 1 II was tel' e fer s tot he qua ntit Y 0 f h a za r d0 us was t e 
generated which was managed either on-site or off-site. 
3	 "Outlier" refers to correlation analysis of off-site waste 
data excluding observations whose standardized residuals were 
greater than two standard deviations from the predicted 
value. 
4	 Denotes that the correlation coefficient (1') was negative. 
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Waste which was generated and managed on site was added to 
off-site waste to derive total waste generation for all facili­
ties. This new waste total affected five of the ten categories 
in Table 7-2 (i.e., K062, F006, F003, F005, K061) for which new 
correlations were developed. It should be noted that in two 
instances (i.e., F003, F005) where outliers were present, the 
outliers were not included in the subsequent total waste 
analysis. 
None of the correlations of total (on-site and off-site) wa~te 
generation with number of employees proved statistically signifi­
cant. Three of the five analyses indicated negative relation­
ships (Table 7-2). In three of the five cases, the use of total 
generation resulted in a worse correlation compared to off-site 
generation. In two instances (i.e., K062, K061), a dramatic 
decrease in the degree of correlation as measured by r 2 and 
probability values were observed. In both cases, the addition of 
on-site waste management approximately doubled the y value (Table 
7-2). This fact alone would not adversely affect the correla­
tion. However, on-site waste management apparently was not 
proportional to the number of employees and therefore produced 
poor correlation results. These results suggest that for those 
waste categories where on-site waste management may be a substan­
tial part of total waste management, on-site data should be 
included even though it may not be as reliable as off-site 
information. 
Analysis of the standardized residuals revealed that the data for 
D002 (without the outlier) might be fitted better by a loga­
rithmic relationship. However, re-analysis of the log transform­
ed data produced a worse relationship than the original data 
(Table 7-2). This was the only case wherein the pattern of the 
standardized residuals warranted additional investigation. 
In general, the overall results of Table 7-2 suggest that the 
variability between waste generation and number of employees for 
any given major waste type is large. Thus, waste type categories 
do not appear to be useful in modeling waste generation as a 
function of number of employees. 
Second Criterion 
The results of correlation analyses for the waste type/SIC code 
categories with ten or more Illinois generators are shown in 
Table 7-3. The only significant relationship between number of 
employees and average 1982/1983 waste generation managed off site 
was for the D001/2851 category. D001 waste is ignitable waste 
while SIC 2851 is the paint manufacturing industry. Therefore, 
generators within the D001/2851 category are probably reporting 
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TABLE 7-3 
CORRELATION RESULTS BETWEEN NUMBER Of EMPLOYEES AND
 
MEAN 1982/1983 WASTE QUANTITY fOR SELECTED
 
WASTE TYPE/SIC CODE CATEGORIES
 
Cate9or~ n r 2 Probabilii:1: 
D001/2851 17 .355 .012* 
FOO1/3471 10 .047 .547 
F003/2851 
Off-Site 18 .167 .093
 
Total 18 .268 .028*
 
FOO6/3471 20 .005 1 .760
 
Asterisk denotes statistically significant results wherein the* 
probability of the observed r 2 value being due to chance alone 
is less than five percent (i.e., P <0.05). 
Denotes that the correlation coefficient (r) was negative. 
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paint solvents. The relative uniformity among paint manufactur­
ing processes probably explains the observed correlation between 
waste quantity and number of employees. 
The only waste type/SIC code category which had an important 
on-site waste management component was F003/2851. Waste genera­
tion managed on site was added to the amount of waste generated 
off site to yield total waste generation. Unlike off-site 
generation, total waste generation for F003/2851 was significant~ 
ly correlated with number of employees (fable 7-3). 
An inverse (negative) relationship between waste generation and 
number of employees was found for the F006/3471 category. 
However, due to the weakness of this relationship this finding is 
not unusual. 
The results of Table 7-3 compared to those of Table 7-2 show that 
the additional partitioning of the waste type categories by SIC 
code resulted in two significant correlations. These significant 
relationships were not apparent in Table 7-3 where the data were 
grouped only by waste type. Specifically, neither 0001 for 
off-site generation nor F003 for total generation were signifi­
cant in Table 7-2. However, the results in Table 7-3 displayed 
significant relationships, when each of these waste types were 
further sorted by SIC code. These comparative results indicate 
that it may be useful to pursue further this approach of develop­
ing more tightly defined combinations of waste generation 
categories. It should be noted that even in these significant 
relationships the amount of variability in waste quantity explain 
by the predictor variable, as indicated by the r 2 value, was less 
than 36 percent. This indicates that most of the variability in 
waste generation is attributable to one or more factors which 
were not accounted for by the relationship with number of 
employees. 
Third Criterion 
The correlation analysis results for the waste type/industrial 
category combinations with ten or more Illinois generators are 
provided in Table 7-4. Two of three relationships between numb~r 
of employees and average 1982/1983 waste generation (managed 
off-site) were statistically significant (p <0.05). Again, 
however, even for these significant correlations, less than 36 
percent of the variability in the waste generation quantity was 
explained by the number of employees. This also points to the 
fact that additional predictor variables would be beneficial to 
help explain the remaining variability. These results serve to 
reinforce further that generator categories which combine waste 
type and industrial classification may lead to the identification 
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TABLE 7-4
 
CORRELATION RESULTS BETWEEN NUMBER OF EMPLOYEES AND
 
MEAN 1982/1983 WASTE QUANTITY FOR SELECTED
 
WASTE TYPE/INDUSTRIAL TYPE CATEGORIES
 
Category	 n r 2 Probabili~x 
DOO1/secondary 17 .355	 .012* 
F003/secondary 17 .162	 .109 
FOO6/finishing 15 .273	 .045* 
*	 Asterisk denotes statistically significant results wherein the 
probablility of the observed r 2 value being due to chance 
alone is less than five percent (i.e., P <0.05). 
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of groups of facilities for which waste generation can be modeled 
in a meaningful way. However, it was not possible to determine 
which of the two methods of grouping industries (i.e., SIC code 
versus industrial category) may have greater merit by observing 
the results of lables 7-3 and 7-4. It appears that each method 
may prove useful on a case by case basis. 
Fourth Criterion 
The results of the correlation analyses performed for each of the 
four SIC codes which accounted for the most hazardous waste 
(managed off-site) in Illinois are displayed in Table 7-5. Three 
of the four relationships examined proved statistically signifi­
cant (p <0.05). These industries were 2851-Paints, varnishes, 
and allied products, 2869-Industrial organic chemicals, NOS, and 
3312-Blast furnaces, steel works, and rolling mills. It is 
important to note that the relationship for 2851 and 2869 were 
highly significant (p <0.01). The amount of variability in waste 
generation (managed off-site) explained by the number of employ­
ees was well above fifty percent in both cases. In the case of 
SIC 2851, the correlation was extremely good as the number of 
employees explained 84 percent of the variability in waste 
generation. These results suggest that grouping generators by 
SIC code may have more merit than by waste type (see Table 7-2 
results). 
With both SICs 2851 and 2869, the differences in production among 
companies lie more in the combination of raw materials and the 
chemical configurations of inputs than in the physical production 
processes. Therefore, even structural differences with the plants 
of 2851 and 2869 will center on availability of or reliance on 
certain materials, not the equipment of production. This is at 
least part of the reason the total employment/waste generation 
relationship correlated well for these sectors. Changes in 
materials affect employment far less than do changes in capital 
equipment. 
SIC 3312 is a primary, labor-intensive industry. Historically, 
the steel industry varied directly with its employment. Illinois' 
industry share has declined in recent years in favor of mOTe 
modern plants in the Ohio-Indiana-Michigan area. Therefore, with 
no new investment to modernize the industry statewide and change 
its basic employment/production ratio Illinois' plants still 
appear to exhibit a marginal relationship between output (thus 
wastes) and total employment. 
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TABLE 7-5
 
CORRELATION RESULTS BETWEEN NUMBER OF EMPLOYEES AND
 
MEAN TOTAL 1982/1983 WASTE QUANTITY FOR THE
 
FOUR LARGEST ILLINOIS SIC CODES
 
Categori n r 2 Probability
 
SIC 2821 10 .003 .879
 
SIC 2851 10 .840 .0002**
 
SIC 2869 10 .690 .003**
 
SIC 3312 10 .461 .031*
 
**	 Double asterisks denote highly significant results wherein 
the probability of the observed r 2 value being due to chance 
alone is less than one percent (i.e., P <0.01). 
Asterisk denotes statistically si1nificant results wherein* the probability of the observed r value being due to chance 
alone is less than five percent (i.e., P <0.05). 
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It should be noted that because of practical constraints the 
sample sizes, though random, were relatively small and may not be 
representative. The entire population of generators belonging to 
each of these SIC categories should be included before the 
results are generalized to the entire state. 
Fifth Criterion 
The results of the correlation analyses performed for each of ~he 
four industrial categories are shown in Table 7-6. The relation­
ship between number of employees and waste generation (managed 
off site) was significant (p <0.01) only among industries in 
primary production. The coefficient of determination, r. 2 , 
reflected a reasonably good relationship with approximately 42 
percent of the variability explained. This is reasonable since 
marginal growth in these industries is gauged by the output of 
the production line. Employment and innovation are typically 
concentrated there. 
It should be cautioned that the sample size for primary indus­
tries was not "statistically large" less than thirty and should 
be further explored before broadly interpreted. However, because 
of the relatively large number of primary facilities (which 
account for a large proportion of the state's waste generation), 
this relationship should be emphasized as one deserving of 
additional investigation. Should this relationship hold for all 
Illinois primary industries, it could prove extremely useful in 
developing a predictive model of waste generation for this 
sector. 
Summary and Recommendations 
The results of this study showed waste type alone to be a poor 
criterion for differentiating potential categories by which waste 
generation could be predicted by number of employees. However, 
waste type categories may prove useful for other potential 
predictor variables and should not be discounted in future 
studies. 
The combination of waste type with either SIC code or industrial 
category proved to be superior to waste type alone for differen­
tiating waste categories which correlated significantly (p <0.05) 
with number of employees. However, it was not possible to 
determine which category (SIC code or industrial category) 
displayed a clear advantage when used either in conjunction with 
waste type or used singularly. It is likely that both criteria 
will display case-by-case advantages. 
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TABLE 7-6
 
CORRELATION BETWEEN NUMBER OF EMPLOYEES AND
 
MEAN TOTAL 1982/1983 WASTE QUANTITY
 
FOR FOUR INDUSTRIAL CATEGORIES
 
wCatego r y n r 2 Probability 
Primary 20 .427 .002** 
Secondary 38 .013 1 .501 
Finishing 13 .026 .596 
Assembly 27 .051 .258 
**	 Double asterisks denote highly significant results wherein 
the probability of the observed r 2 value being due to chance 
alone is less than one percent (i.e., P <0.01). 
Denotes that the correlation coefficient (r) was negative. 
7-22
 
The ERM Group 
The categories which were found to be of greatest potential 
interest for future modeling efforts were: SIC code 2851, SIC 
code 2869, and primary industries. Correlation analysis revealed 
that the number of plant employees potentially explained 84, 69, 
and 43 percent, respectively, of total off-site waste generation 
for these categories. Because of the substantial amount of waste 
generation activity under each of these categories in Illinois, 
it would be worthwhile to conduct a more comprehensive analyses 
of these economic sectors. 
In general, statistically significant correlations were observed 
between number of employees and the generation of fundamental 
wastes of oper.ationally similar industries. However, total 
employment was not a good indicator for structurally-diverse 
industries. Diversity or uniformity within a given category 
(i.e., waste type, SIC code, industrial category) or combination 
of categories was not intuitively apparent prior to analyses. 
Only after screening and analysis of the data by selected 
categories of interest were potentially important categories and 
relationships revealed. 
More extensive screening and analyses by various categories of 
interest may account for additional economic sectors for which 
predictive models can be developed. However, in building an 
integrated or comprehensive model of waste generation in Illinois 
by this approach it might be necessary to combine the projections 
of predictive models for several individual sectors. In this 
approach it would be imperative that the amount of overlap which 
might exist between categories (e.g., F003/SIC 2851 and FDD31 
primary industry) be quantifiable. Because of this possible lack 
of independence between various categories, it could prove 
extremely difficult to combine individual analyses into a more 
comprehensive model to predict the state's total hazardous waste 
generation without producing misleading results. 
The relatively poor correlations observed for most categories 
reveal that variability in waste generation is likely due to 
factors aside from or in addition to those affecting number of 
employees. Illinois would do well to collect plant-specific 
information for production workers, capital expenditures, and 
value of shipment. Value of shipment will require adjustment to 
eliminate the influence of inflation. These figures are prepared 
every five years for the National Census of Manufacturers. 
Illinois may investigate the possibilities of collecting these 
data annually by the state. Guidelines to be used in evaluating 
the utility of any economic indicator include: labor versus 
capital intensity, methods of measuring production, general 
availability of the data, etc. The state should remain in 
contact with its industry analysts. As economics and financial 
analysts ~earn more about the often subtle differences among 
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industrial sectors and their leading indicators, the HWRIC may 
gain insight into why certain indicators gauge well on industry's 
contribution to the state's Gross Product. It may reveal what 
factors are crucial to a manufacturing industry's expanding or 
declining production. 
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SECTION EIGHT 
RELATIVE HAZARDS or WASTES 
This section describes the relative hazard rankings of RCRA 
wastes as determined by WAPORA and ERM. A relative hazard 
ranking provides a comparison of potential hazards associated 
with various waste streams being evaluated. However, it does not 
compare or assess risks associated with specific management 
techniques. Risk assessment involves evaluation of the poten­
tials for release and exposure, whereas relative hazard ranking 
assumes that exposures have occurred. For this task, a relative 
hazard ranking was determined for 25 waste streams. The waste 
streams selected were RCRA waste types generated in the highest 
volumes in Illinois. This determination was based on the 
generator annual reports for 1982 and 1983. The hazard ranking 
was done to provide a method for prioritizing hazardous waste 
management programs and activities based on the hazards that 
would be associated with exposures to wastes released due to 
inappropriate management and control procedures. 
Technical Aeeroach 
Determination of relative hazards requires consideration of the 
potential health and environmental effects and impacts such as: 
Acute/short-term health effects including inhibi­
tion of the function or structural damage to 
circulatory, respiratory and nervous systems, 
and/or irritation and damage of tissues resulting 
in injury, illness, or death 
Chronic/long-term health effects including 
potential carcinogenic, mutagenic, and reproduc­
tion hazards 
Environmental persistence including biological 
uptake and assimilation in the food chain, 
potential for biological degradation, chemical 
interaction, and photodegradation 
Environmental toxicity to aquatic organisms 
Safety hazards associated with ignitability and 
reactivity potentials 
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Instead of compiling new data for these various effects and 
impacts, existing information compiled by the U.S. EPA in the 
development of the reportable quantity values was utilized in 
this task as the basis for determining potential hazards. The 
reportable quantity value for a given waste type represents a 
trigger value, in the event of a release, for notification 
required by the Comprehensive Environmental Response, Compensa­
tion, and Liability Act (CERCLA) Section 103. There are 698 
hazardous substances defined in CERCLA Section 101(14). These 
compounds include hazardous wastes regulated under the Clean 
Water Act, the Clean Air Act, the Toxic Substances Control Act, 
and RCRA. Table 302-4, List of Hazardous Substances and Report­
able Quantities, in Title 40 of the Code of Federal Regulations 
identifies the 698 regulated hazardous substances and compounds 
and the reportable quantity values assigned to them. 
Background-lnformation ~~. Reeortable Qua~tities 
The reportable quantities for the 698 hazardous substances 
defined in CERCLA Section 101(14) have been established based on 
requirements set forth in Section 102(b) and Section 103 of 
CERCLA and Section 311 (b) (4) of the Clean Water Act (CWA). CERCLA 
Section 102(b) sets the reportable quantity at one pound except 
for those substances for which a different reportable quantity 
has been assigned under criteria developed under the CWA Section 
311(b)(4) or CERCLA Section 102(b). Adjustments of the report­
able quantities established under CWA Section 311(b)(4) and 
CERCLA 102(b) are being made by the U.S. EPA based on the 
criteria established under CERCLA Section 103. A total of 304 of 
the 698 hazardous substances identified in CERCLA Section 101(4) 
have been assigned a final reportable quantity value under 
criteria from CERCLA Section 103. 
Adjustment of the reportable quantities based on CERCLA Section 
103 are based on the following primary criteria: 
ignitability; 
reactivity; 
aquatic toxicity; 
acute mammalian toxicity (including exposures by 
ingestion, skin absorption, and inhalation); 
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chronic toxicity (defined as toxicity due to 
repeated or continuous exposure to a designated 
hazardous substance based on a single or multiple 
release); and 
potential carcinogenicity. 
The statutory reportable quantity (i.e., initial reportable 
quantity set by eWA or CERCLA Section 102(b)) is retained fo~ 
those wastes identified as potential carcinogens pending futore 
carcinogenicity evaluation and rule making by the U.S. EPA. 
Waste streams that are not considered potential carcinogens are 
assigned reportable quantity values using a five-tiered scale of 
1, 10, 100, 1,000, or 5,000 pounds. The reportable quantity 
value assigned is based on the primary criteria that represents 
the greatest hazard potential. 
A second criteria is also utilized to evaluate the potential for 
a compound to undergo biodegradation, hydrolysis, or photolysis. 
If the products of natural degradation represent a reduction of 
hazards associated with a compound or waste stream, the report­
able quantity is adjusted one level to reflect a reduced hazard. 
An evaluation of the potential for reactions generating products 
presenting a greater hazard are addressed in the primary criteria 
for reactivity. 
Deve~OEment of Relatlve Hazard Values 
In order to identify the potential hazards of the 25 waste 
streams being evaluated, the constituents of concern were 
identified for each waste stream. Table 8-1 is a list of the 25 
waste streams being evaluated and the constituents of concern. 
Three sources of information were used to identify constituents 
of concern. 
The constituents identified as the basis for listing of the 
non-specific source (i.e., F series) waste streams and specific 
source (i.e., K series) waste streams are reported in 40 CFR Part 
261, Appendix VII. The constituents listed in the Appendix VII 
were used as the constituents of concern for the relative hazard 
ranking of the F and K series waste streams being evaluated, with 
the exception of the K047 wastes. The Appendix VII list for K047 
did not identify any constituents. However, K047 wastes are 
identified in 40 eFR Part 261.32 as pink/red water from TNT 
operations which are used as the constituent of concern for this 
ranking effort. 
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TABlE 6-1 
CONSTITtJE}lTS Of CONCERN FOR 25 RtRA WASTE TYPES 
RCRA 
Waste 
~ Constituent 1 Constltuent 2 Coosti tuent 3 ConsHtuent 4 Constituent 5 Constituent 6 Constituent 7 Constituent 8 Constituent 9 
0001 Xylene Toluene Methyl Ethyl 
Ketone 
Lead Chromium Mineral Spirits Cellosolve Paint 0115 and 
Resin 
0002 Sodium HydroxIde Copper Zinc Chromium 
0004 Mineral Seal 011 Arsenic 
CO 
t 
+:­
0006 
0007 
0008 
CaOnium 
Chromium 
Lead 
FOOl 
Foo2 
Tetrach loro­
ethylene 
Tetrachloro­
ethylene 
Methylene 
Chloride 
Methylene 
Chloride 
Trichloroethylene 1,1,1-
Trich loroethane 
Trichloroethylene 1,1,1-
Trich loroe thane 
Carbon 
TetrQCh lorlde 
Trichloro-
Trifluoro Ethane 
C1\lorlflated 
Fluorocarbons 
Trich lorotri­
fluoroethane 
Ct\lorobenzene \ Ortho-
Dichlorobenzene 
FOO3 Xylene Acetone Ethyl Acetate Ethyl Benzene Hethy1 Isobuty I 
Ketone 
N-Butyl Alcohol Methanol Ethyl Ether Cyclohexano ~ 
FOO5 Toluene Methyl Ethyl 
Ketone 
Isobutanol Carbondisul fide Pyridine 
F006 Cadmium Chromium Nickel Cyanide 
(Complexed) 
FOO7 Cyanide (Sal ts) SuI furic Acid Chromium 
i. l 
TAlJ...E 8-1 (continued) 
RCRA 
Waste 
Number Constituent 1 Const! tuent 2 Constituent 3 Constituent 4 Const! tuent 5 Constituent 6 Consti tuent 7 Constituent 8 Coost! tuent 9 
FOO8 Cyanide (Salts) 
FOO9 Cyanide (Salts) 
K025 Meta-
Deni trobenzene 
2,4-0initrotoluene 
K048 Hexavalent 
Chromium 
lead 
K06 2 Hexavalent 
Chx-omium 
lead 
K071 Mercury 
K083 Aniline DiphenylamIne Nitrobenzene Phenylened iamine 
OJ 
I 
VI 
1<086 
K087 
lead 
Phenol 
Hexavalent Chromium 
Naphthalene 
1<047 Pink/Red Water 
(from Explosives 
Operations) 
K061 Hexavalent 
Chromium 
Lead Cadmium 
U051 Creosote 
uno Hexach lorocyclo­
pentadiene 
! 
i' ! 
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Wastes identified as D001 or D002 represent those wastes demon­
strating generic haZ8I'ds of ignitability and corrosivity, 
respectively. As a result, specific waste streams or constitu­
ents are not identified in the regulations. For D001 and D002 
wastes, the data compiled by ERM for Appendix C, Volume 1 in this 
study report were reviewed to identify constituents of concern. 
The remaining D series wastes involve specific Extraction 
Procedures Toxic (EP Toxic) metals which were used as the consti:­
tuent of concern. The waste streams identified in the U se~ies 
(i.e., commercial chemical products, manufacturing chemical 
intermediates, or off-specification commercial chemical products 
listed based on toxic and reactive or ignitable hazards) are 
compound specific. Therefore, the compound identified by the 
listing in 40 CFR Part 261.33(f) was used as the constituent of 
concern. 
Information concerning relative constituent concentrations RCRA 
waste streams K083, K071, and K087 could not be adequately 
identified based on the RCRA regulations and the Appendix C 
Volume 1 constituent. Therefore, information was obtained from 
the data base file compiled by ERM from the 1983 manifest data 
(i.e., the data base previously referred to as File G). 
For the purpose of determining a relative hazard ranking of 
wastes generated in Illinois, the reportable quantity values 
assigned to the individual constituents of concern were used to 
develop a hazard rank multiplier. The multipliers used represent 
a reciprocal of the five levels set for the reportable quantity 
values. The relationship of multipliers to the reportable 
quantity values are as follows: 
Reportable Hazard Ranking
 
Quantity Value M~ltiplier
 
1 5,000
 
10 500
 
100 50
 
1 ,000 5
 
5,000 1
 
These values were used to assign a multiplier to each of the 
constituents of concern identified for the 25 waste streams being 
evaluated. 
In several cases, the information available for relative concen­
trations of constituents required the use of general classes of 
compounds and compounds for which reportable quantity values are 
not assigned. In order to determine an appropriate multiplier, 
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it was necessary to identify an appropriate reportable quantity 
value. An estimated reportable quantity value was assigned based 
on a subjective comparison of similar compounds for which 
reportable quantity values have been assigned and discussions in 
the reportable quantity background documents. 
The concentration of the constituents of concern, identified for 
the 25 RCRA waste codes being ranked, were determined primarily 
by a review of the constituent concentrations reported in the~ 
Appendix C, Volume 1 summaries included with this study repor-t. 
In some cases, however, the constituent concentration information 
was either not provided or was not sufficient. When necessary, 
additional information for constituent concentrations was 
obtained from the data base, identified as File G, compiled by 
ERM from the special waste permit application data. The 1983 
manifest data available was used to identify the special waste 
permit authorization numbers for the RCRA waste streams being 
evaluated. The authorization numbers were then used to locate 
the constituent data in File G. 
The following procedure was used to calculate the hazard ranking 
value: 
1. For each constituent, the average concentration, 
in parts per million, was calculated by adding the 
various concentrations reported, then dividing by 
the total number of waste streams listed for each 
RCRA category. For example, three out of five 
was t est ream siden t i fie d by 0008 in I 11 i no i s 
report concentrations of zinc. These were six, 
six, and one percent, respectively. The average 
concentration was thus calculated to be 26,000 
ppm. 
2. The average constituent concentrations were then 
multiplied by the hazard ranking multiplier 
corresponding to the constituent's assigned 
reportable quantity value. 
3 • The individual 
then added and 
constituents, 
identi fied, for 
ed. 
constituent hazard rankings were 
divided by the total number of 
for which concentrations were 
the RCRA waste type being evaluat­
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Appendix F contains a catalog of the 25 RCRA waste categories 
ranked in order of relative hazard. The RCRA waste number, RCRA 
hazard designation, constituents of concern, average concentra­
tions, reportable quantity values, multipliers used, ranking 
values for individual constituents, and a final ranking value are 
included in the Appendix F catalog. 
Results and Discussion 
The final ranking of the 25 RCRA waste streams by relative 
hazards is given in Table 8-2. This table also indicates the 
ranking of waste streams by quantity of generation. 
It should be noted that the determination of constituents of 
concern was based on three sources of information including the 
RCRA regulations in 40 CFR Part 261 (primarily Appendix VII), the 
Appendix C Volume 1 of this study including information compiled 
from Illinois EPA special waste permit applications data for 
selected RCRA waste streams, and additional data compiled from 
the Illinois EPA special waste permit applications (i.e., ERM 
File G). As a result, the amount of detail for information on 
individual constituents is not always consistent. The differ­
ences in information and detail of data include the following: 
For four RCRA waste categories (i.e., U051, U130, 
K025, and K047), no constituent data were avail­
able. Since no actual data were available, it was 
assumed that constituents of concern represented 
100 percent or 1,000,000 ppm of the waste stream. 
In cases where adequate information existed on the 
constituents identified as the basis for regula­
tion under RCRA, other constituents reported in 
the data from the Illinois EPA were not addressed 
in this ranking effort. 
When limited data were available for constituents 
identified in the RCRA regulations, or when 
cosntituents of concern were not specified in the 
regulations, the information for other constitu­
ents reported to the Illinois EPA was used. 
Constituent data in Appendix C of this study was 
reported in percentages including several values 
reported as less than one percent. However, for 
selected metals, values were reported in parts per 
million, including values less than one percent. 
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TABLE 8-2 
RELATIVE HAZARD RANKING OF 25 ReRA 
HAZARDOUS WASTE STREAMS 
RCRA Relative Rank by 
Waste No. Hazard Rank!.~ Volume 
U051 1 20 
U130 1 21 
K047 3 10 
F001 4 9 
FOD2 5 14 
FOD8 6 23 
K025 7 25 
D006 8 12 
K086 9 16 
F009 10 22 
D002 11 2 
F007 12 11 
FOO6 13 5 
D001 14 3 
KOB3 15 15 
DOOB 16 8 
D004 17 18 
FOD5 18 7 
KOB? 19 24 
K071 20 17 
DOD7 21 13 
FOO3 22 6 
K062 23 1 
K048 24 19 
K061 25 4 
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Names of constituents of concern and constituent 
data reported are not consistent. In some cases, 
two or more constituents are reported together. 
Concentrations reported under general names or 
categories, such as Freons and chlorinated 
solvents, were used, whenever a reasonable match 
could be made, to identify specific constituent 
concentrations. When two or more constituents of 
concern were reported together, it was assumed 
that they were present in equal concentrations. 
The constituents of concern identified for which a reportable 
quantity did not exist were assigned an estimated reportable 
quantity of 100 pounds unless indicated otherwise based on 
available information. The 100-pound reportable quantity value 
represents a mid-range value in the five levels used. Available 
information for this purpose was obtained from a reference text 
(Dangerous Properties of Industrial Materials, 5th Edition) by N. 
Irvine Sax, published by Van Nostrand Reinhold Company, 1975). 
The available information does not indicate that the estimated 
reportable quantity values needed to be changed for the constitu­
ents identified as mineral spirits, cellosolve, paint oils and 
resins, and mineral seal oil. The remaining constituent for 
which a reportable quantity value was estimated was aniline 
by-products. The estimated reportable quantity value for aniline 
by-products was changed to 1,000 pounds (i.e., indicating a 
lesser level of potential hazard). The higher value estimated 
was based on the reportable quantity values assigned by the U.S. 
EPA for aniline and the other constituents identified in RCRA 
regulations under 40 CFR Part 261 for the waste stream being 
evaluated (i.e., K083) and review of information provided in the 
Sax reference text for other compounds containing aniline. 
The use of 100 pounds as an estimate for the reportable quantity 
values is also consistent with the methodology for assigning 
reportable quantity values for wastes listed for general hazard 
characteristics as discussed in the Technical Background Document 
to Support Rule Making Pursuant to CERCLA Section 102. Discus­
sions in Volume 1 of the Background Document indicate that the 
preferred methodology for adjustment of reportable quantity 
values includes assigning a reportable quantity of 100 pounds, 
which represents a mid-range value, for those waste streams 
exhibiting characteristics of ignitability, corrosivity, or 
reactivity. 
In 40 CFR Part 261.30 of the RCRA regulations, a coding is 
established for six hazard categories. The types of hazard 
identified were used to provide a basis for assessing the hazard 
ranking based on the procedure described above. The following 
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list of the types of hazards is arranged in order of relative 
importance based on a subjective judgment of the severity of the 
associated health effects and environmental impacts: 
H - Acutely toxic wastes 
R - Reactive wastes 
T - Toxic wastes 
C - Corrosive wastes 
I Ignitable wastes 
[ - [p toxic wastes 
Hazard rankings for different waste streams would be anticipated 
to reflect the relative importance of the hazard categories 
listed above. In cases where the relative hazard ranking values 
are the same, a subjective evaluation based on the relative 
importance of the hazard categories can be used to determine 
which waste type ranks higher. 
Summarl and Recommendat~ 
The methodology used for this task can be used in future improve­
ments in identifying relative hazards associated with wastes 
generated in Illinois. A more detailed evaluation and character­
ization of waste streams and constituents can be made using the 
data compiled in Appendix C of this study report and the ERM 
working File G compiled from the Illinois EPA special waste 
permit application data files. In addition, information collect­
ed during ERM's generator survey can be used for this purpose. 
More detailed definition of the other constituents reported for 
the wastes that are not included in this hazard ranking effort 
would provide a more accurate basis for refinement and determina­
tion of relative hazards. 
Characterization of RCRA wastes categories generated by different 
types of industries could be used to identify relative hazards by 
industrial categories. This type of refinement could be used to 
identify industrial categories and program priorities for 
enforcement of hazardous waste management and control regula­
tions. Additional refinements to identify relative hazards of 
individual waste streams could also be used to provide a basis 
for prioritizing enforcement and compliance activities. 
Continued efforts and improvements by the U.S. EPA methodologies 
for adjustment of the reportable quantities can also be incorpo­
rated by updating the hazard ranking multipliers as reportable 
quantity adjustments are made. Continued use of the reportable 
quantity information being developed will enable the methodology 
to rely on the best available information without expending 
monies to duplicate ongoing efforts of the U.S. EPA. In addition, 
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the information included in the development of reportable 
quantities represents an overall evaluation of a wide variety of 
health effects and environmental impacts that is not easily 
duplicated. 
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SECTION NINE 
CONCLUSIONS AND RECOMMENDATIONS 
Conclusions 
Hazardous Wastes 
.. _-
A substantial data base on hazardous waste generation and 
management is now available in Illinois due to the extensive data 
collection and computerization being carried out by the Division 
of Land Pollution Control in the Illinois EPA. The availability 
of this data itself is partly due to the recent promulgation and 
implementation of regulations under RCRA. These regulations have 
applied to the 
and/or disposal 
base includes: 
identification, transport, 
of several hazardous wastes. 
treatment, storage, 
The resultant data 
Annual reports 
in Illinois 
on off-site wastes from generators 
Annual reports on both on-site 
from facilities in Illinois 
and off-site wastes 
other regulations in Illinois affect the hauling and disposal of 
"special wastes" which means "any industrial process waste, 
pollution control waste, or hazardous waste". These regulations 
call for the use of a licensed special waste hauler, manifest 
system, and a disposal permit. This makes two additional sources 
of information available on a category of wastes broader than 
those regulated under RCRA. These data sources are: 
Manifest data on the shipment of special wastes in 
Illinois 
Applications to permit the disposal of special 
wastes in Illinois 
The development of a catalog of RCRA hazardous wastes in thls 
study was based on the use of both generator and facility annual 
reports and the manifest system. This task showed that although 
a comprehensive data base was available, the information avail­
able from different sources was very often not consistent. It 
was, however, felt that use of the catalog itself would be an 
effective tool for ultimately identifying and resolving major 
anomalies in the Illinois data base on hazardous wastes. 
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Information obtained on waste characteristics and waste-generat­
ing processes in this study represents preliminary data on RCRA 
hazardous wastes generated in Illinois. Though data gaps and 
inaccuracies occur~ it is now possible to roughly characterize 
several waste streams which are generated in Illinois. Processes 
responsible for generation of these waste streams can also be 
identified. More complete characterization and detailed process 
information would, however, be required for either the hazard 
assessment or potential for reduction of specific waste streams 
at source. 
Attempts in this study to correlate waste generation with the 
number of employees in the generating industry for different 
industrial categories and waste types showed that a poor correla­
tion exists. But the industrial categories developed in this 
task may prove useful for other potential predictor variables. 
Exempt Wastes 
The development of a catalog of exempt wastes in this study was 
based on computerized data on special wastes (manifest system and 
disposal permit applications) as well as on data in hard copy 
obtained from several regulatory agencies in Illinois. To assist 
in the identification of these wastes, a waste classification 
system was developed. Analytical data available in permit 
applications and pretreatment programs can be employed to 
classify exempt wastes. Several data gaps and inaccuracies 
occur, however. 
Recommendations
-
1.	 fhe catalog on RCRA hazardous wastes generated in Illinois 
should be edited and updated by HWRIC during its preliminary 
analysis of data cataloged in this study. Befor~ attempting 
to normalize data, it is necessary to identify the more 
serious anomalies in the catalog. Also, a consistent method 
to resolve anomalies should be followed. 
2 •	 T0 b e a b 1 e t 0 use the cat a log a san e f f ec t i vet 0 0 1 f-o r 
research at HWRIC, it is necessary to develop an appropriate 
data management system. This system should incorporate 
additional capabilities to the catalog which was developed 
in this study. These capabilities should enable the use of 
the catalog more for data interpretation than it is possible 
at present. This would call for the identification and 
characterization of specific waste streams. 
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3.	 Characteristic and process information obtained from 
different sources should be compared to identify the needs 
for updating the available data. 
4.	 More extensive analysis should be carried out to identify 
factors responsible for waste generation for selected 
industrial categories for selected waste streams. For 
example, total waste generation in manufacturing industri~s 
can bee 0 r r e 1ate d wit h tot ale mp loy men t • A1 t ern a t i vel y-, 
hazardous waste generation can be correlated with econo-mic 
indicators other than total employment. 
5.	 To assist in the selection of waste streams for detailed 
analyses, a rigorous analysis must be carried out not only 
to rank waste streams by relative hazards, but also to take 
into consideration the change in hazards due to the manage­
ment methods being practiced. 
6.	 Further work on exempt waste streams will be easier after 
they are ranked in comparison with RCRA hazar.dous wastes. 
This will identify exempt waste streams which are potential­
ly as hazardous as some RCRA hazardous waste streams. 
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